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VIEWS, NEWS AND INTERVIEWS. 

Hon. C. E. Mitchell, ex-Commissioner of 
Patents, has been enjoying a cruise on the 
st. Lawrence. About October 1 he will re- 
sume the practice of patent law, probably in 
New York. 





Mr. Wm. M. Mordey, an English electrical 
engineer, whose work on altérnating current 
machines is well known on this side of the 
vater, sailed for England on the ‘‘Majestic” 
Wednesday of last week. During a brief 
visit of 12 days to this country, Mr. Mordey 
vas impressed by the vile streets and poor 

limate of New York and by the urban 
eauties of Cleveland and Boston. 





A valued correspondent writes as follows 
from St. Louis : 
‘‘Once in a while you will see a couple 
if little mules sneaking around a corner 
ymewhere with a car, but everything else 
is cable or electric, with the odds in favor of 
lectric. Somebody’s electric lines, I think 
his name is Scullin, all join in front of my 
10tel and all go down the same street. They 
iverage two motors a minute and each motor 
has a trailer. Those gongs on the cars com- 
mence operations at 4 4.™M., right in front 
f my window, or that is the way it seems, 
ind don’t stop till midnight. It is about as 
dangerous crossing Broadway, St. Louis, as 
Broadway, New York, but here it is the 
power street cars instead of general street 
passing.” 





‘*Providence has a population of about 
150,000,” said General Manager White, of 
he Providence telephone exchange, ‘‘ and 
f that number over 3,000 are connected 
with our central office as telephone sub- 
cribers. Over half of these are located 
vithin a radius of half a mile of the central 
iffice.” 





The railway companies of Austria-Hun- 
rary have presented the Emperor Francis 
Joseph with a train de luxe for his own per- 
onal use during his frequent and lengthy 
journeys. There are eight cars, one carry- 
ingan electric light plant. Thetrainis lighted 
throughout by electricity, and the lamps are 
ingeniously arranged so that they can be 
moved at will, and each one can be altered 
to give more or less light as required. The 
ompartments of the Emperor’s day saloon 
have beautifully painted ceilings, and the 
whole train is a marvel of comfort and 
iuxury, 





The Thomson-Houston Electric Company 
had 2,739 names on its factory pay-roll last 
week, as against 2,291 at the same time last 
year. It also gives employment to about 
500 hands in various shops, outside of its 
own, in Lynn and vicinity, on wood work, 
foundry work, etc. 





A successful test of the Edison-Sims tor- 
pedo was held last week at Willett’s Point. 
W. Scott Sims regulated the destroyer from 
the switchboard on shore and exercised per- 
fect control over it. 





Uncle Jerry Rusk, our new weather man, 
is trying some rain experiments at Midland, 
Texas. The apparatus to cause rainfalls 
consists of balloons which carry a heavy 
charge of powder high up intheair. The 


explosive is fired by electricity and the con- 
cussion is supposed to precipitate the moist- 
ure of the air in the form of rain. 





The statement that Rosenfeld Bros., mana- 
gers of the Liliputians Company, and direct- 
ors of the Thalia Theater of this city have 
violated the Contract Labor law by import- 
ing the electrician, Heinrich Steimann, is 
refuted by Mr. Theodore Rosenfield. 





Vandalia, Mo., has voted to erect an elec- 
tric light plant, and as a means to an end 
has increased the dog tax $1 a dog. 





‘If our company had to pay for the use 
of the long-distance telephone,” said a prom- 
inent telephone official, ‘‘ we would gladly 
do it asa matter of business. The value of 
conversation between business men in cities 
hundreds of miles apart is only thoroughly 
appreciated by those who have a long-dis- 
tance telephone service. We now have 68 
wires between Boston and New York. We 
started with ten and before two o’clock of 
the day we made connection with Boston I 
had disposed of all those ten wires. An ex- 
clusive wire between Boston and New York 
costs $7,200 a year. The New York World 
and the Boston Globe each has a private 
wire for the transmission of news. As near 
as we can figure it, we think each message 
costs the subscriber about 35 cents. When 
you consider the many advantages direct 
speech has over a telegram, and the fact that 
a telephone message includes a reply, you 
will at once admit that the telephone has the 
advantage of economy. The Edison General 
Electric Company has a long-distance tele- 
phone from their office in Broad street, New 
York, to their large plant at Schenectady. 


They pay us $6,800 a year for the service, 
and consider it cheap at that. To such firms 
as Drexel, Morgan & Company and numbers 
of Wall street brokers, the advantage of di- 
rect communication with their Boston cor- 
respondents cannot be reckoned in dollars 
and cents. They must have the best service, 
regardless of cost. The long-distance tele- 
phone business is enjoying a rapid growth, 
and some wonderful developments may be 
looked for in the way of direct speech be- 
tween cities very far apart.” 





The Wenstrom Company Suspends. 

A press dispatch, dated Baltimore, August 
15, reads as follows: 

The Wenstrom Dynamo and Motor 
Company has stopped its operations tempo- 
rarily, on account of some internal troubles 
among the stockholders, until a reorganiza- 
tion can be effected. The closing of the 
works throws 70 men out of employment. 





The Lamp Situation by a Layman. 

To those who thought the incandescent 
lamp business would be completely knocked 
out by the decision of Judge Wallace, a 
correspondent presents as apropos the de- 
scription of a certain interesting animal, 
given by Eugene Field, the poet, and claims 
that there are a good many elastic joints in 
the business. Says Field: 


‘‘The vertical column of the padiwhack, 
is surprisingly flexible—nay, it is even elastic 
in its possibilities. There, are 87 joints 
therein, and between the 43d and 44th verte- 
bree there appears a double cartilage of such 
exceeding resilience as to be capable of ex- 
tension 1,000 times the esoterical confluxcia- 
tion of its nomiditerca] garithm.” 


The Sioux City Corn Palace. 

The electrical display and electric light- 
ing were among the main attractions in the 
Corn Palace last year. This year both will 
be on a much more extensive scale. 

The building will be 380 feet long and 200 
feet high, with daylight entirely shut out. 
About 3,000 incandescents and 50 arcs will 
be used for lighting and decorating. 

The two leading attractions this year will 
be a South American exhibit, in charge of 
representatives of each country, and the 
electrical display. 

For the latter, alternating current of any 
potential up to 1,000 volts, direct constant 
potential up to 500 volts, and eight ampere 
constant current can be obtained in any 
quantity. 

Last year the model electric light plant 
and all goods displayed, except the 10 horse 





Stoux Crry Corn PALACE. 


motor, were sold. This year desirable ex- 
hibits from any manufacturer will be dis- 
played and, unless sold, returned free of 
charge by the Sioux City Electrical Supply 
Company, who have charge of all the elec- 
trical work. 

The Palace opeps October 1, and the festi- 
val continues for 17 days. 

—__—_— o_o —— 

International Electric Exhibition, 

Frankfort, Germany, 1891. 

The work of transmitting 300 horse- power 
at a distance of 120 miles, upon the line 
Lauffen-Frankfort, which was begun about 
the middie of July, is progressing very fa- 
vorably. On the line Frankfort Jagesfeld, 
which is being built by the Imperial Gov- 
ernment, eight gangs of workmen are busily 
engaged, whilst three gangs are working on 
the Wirtenberg side. The vast material 
necessary for the building of the line, con- 
sisting of specially constructed telegraph 
poles, cross-bars and insulators, having ar- 
rived on the spot in good time, and aided by 
the practical and energetic measures of the 
employés engaged upon the work. Nearly 
all the telegraph poles along the whole line 
are in their places, in spite of unusual diffi- 
culties connected with the mountainous na- 
tureof the soil having had to be surmounted. 
Thanks to the exertions of the firm of Hesse, 
Johen Heddernheim, who delivered the nec- 
essary quantity of above 1,200 tons of cop- 
per wire at the respective places within the 
space of a few days, the putting up of 
the wires will begin this week. Not less 
than 750 kegs of oil will be necessary to fill 
the insulators. There is now every reason 
to believe that the three wires of about 120 
miles each will be fixed and in working 
order by the latter part of August. 





Fort Madison, Ia., papers state that the 
acquisition uf an electric street railway 
is impending in that city. 


THE EDISON CONVENTION. 





A LARGE AND IMPORTANT MEETING OF THE 
EDISON ILLUMINATING COMPANIES HELD 
IN NEW YORK—THE PROCEEDINGS 
AND TITLES OF PAPERS—EX- 
CURSION TO SCHENECTADY. 





The Seventh Annual Convention of the 
Association of Edison Illuminating Compa- 
nies met on Tuesday of last week, accord- 
ing to the call issued by the executive com- 
mittee, at the Murray Hill Hotel, New 
York. There was a very full attendance. 
The list of members given below comprises 
representatives from a large number of 
Edison Illuminating Companies from all 
over the country, in addition to the repre- 
sentatives sent by the Edison General Elec- 
tric Company and Mr. Edison. 


TUESDAY—MORNING SESSION. 


The morning session was taken up with 
the reception of credentials of delegates, an 
address by the president of the Association, 
and the reading by Prof. A. E. Kennelly, 
of Mr. Edison’s laboratory, of reports of 
committees on ‘‘Grounding Neutral Wire 
on Three Wire Systems,” and ‘“‘ Lightning 
Protection,” and a report by C. P. Gilbert, 
of Detroit, Mich., chairman, read by Mr. 
H. Ward Leonard, manager of the light 
and power department of the Edison Gen- 
eral Electric Company, on ‘‘ Dangers to Edi- 
son Circuits from Crosses with High 
Potential Conductors.” These reports were 
followed by a free discussion. The conven- 
tion extended the privileges of a portion of 
its session to Mr. A. 8. Hibbard, general 
superintendent of the American Telephone 
and Telegraph Company, and Mr. John J. 
Carty, electrician of the Metropolitan Tele- 
phone and Telegraph Company, during the 
discussion of the reports on protection from 
lightning and high potential circuits. 

AFTERNOON SESSION 


On reconvening, at 2:30 o’clock, the dele- 
gates were invited by the officials of the 
Edison Illuminating Company, of New 
York, to visit, in carriages, their various 
operating stations, and the new Elm street 
station now in process of construction ; also 
to accept the further hospitality of this 
company in a dinner at the Brighton Beach 
Hotel, returning in the evening. 


WEDNESDAY—MORNING SESSION. 


The second day’s meeting of the seventh 
annual convention of the Association of 
Edison Illuminating Companies was called 
to order promptly at 10 a. M., by the presi- 
dent, John I. Beggs. The morning was 
taken up in the discussion of Professor A. 
E. Kennelly’s report on the ‘‘ Grounding of 
the Neutral Wire in Three Wire Systems,” 
read Tuesday; the reading of a paper by 
Prof. Wm. D. Marks, supervising engineer 
and general manager of the Edison Electric 
Light Company, of Philadelphia, on, ‘‘ How 
to Get Paying Loads for Stations;” the read- 
ing of a paper by Mr. R. 8. White, on, 
‘*The Edison Motor in the Brooklyn Station ;” 
an address by Samuel Insull, Esq., second 
vice-president of the Edison General Electric 
Company, on the present business policy 
of the parent company, the outlook in the 
patent suits, the condition of the business, 

(Continued on page 338,) 
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THE PROPHET’S COLUMN. 

It is quite in vogue in these days to ascribe 
to a Chinese origin dating back to the time 
of Confucius many of our modern inven- 
tions. It has frequently been asserted that 
the Chinese invented the telephone, but no 
serious attempt has ever been made to prove 
that such is the case. There is little doubt 
that in certain religious temples in the East 
there have existed for ages acoustic tele- 
phones in some form or other, the true 
nature of which was known only to the 
priests, but there is no evidence whatever to 
show that the electric telephone was known 
in China before the time of Bell. 





In the case of the phonograph there is not 
even that semblance of Chinese origin which 
surrounds the telephone, and it stands forth 
almost unique as the one grand achievement 
which every one concedes to be Edison’s. 
Far be it from me to detract from the glory 
of the great Edison, but if you do not admit 
that Addison in the seventeenth century 
described the working of the modern phono- 
graph when he wrote ‘‘ Frozen Words,” it is 
because you have never read the Spectator, 
or never have toiled with the sonorous wax. 





Addison describes the plight of a ship’s 
crew which put into Nova Zembla, where 
the intense cold of that latitude froze their 
words and preserved them until the thaw 
came when, says Addison: ‘‘ Our cabin was 
immediately filled with a dry, clattering 
sound, which I afterwards found to be the 
crackling of consonants that broke above 
our heads, and were often mixed with a 
gentle hissing, that [ imputed to the letter 5, 
which occurs so frequently in the English 
tongue. This was soon followed by sylla- 
bles and short words, and at length by entire 
sentences, that melted sooner or later, as 
they were more or less congealed; so that 
we now heard everything that had been 
spoken during the whole three weeks.” 
As though to make the realism complete, 
and to exactly describe the behavior of the 
modern wonder machine, Addison puts in 
this clincher: ‘‘ Presently we heard a volley 
of oaths and curses, uttered in a very hoarse 
voice, which I knew belonged to the boat- 
swain, who was a very choleric fellow, and 
had been cursing and swearing at me when 
he thought I could not bear.” 





As between Addison and the Chinese, 
those friends of Mr. Edison whose archaic 
researches have been so fruitful in anticipa- 
tions, and who are so anxious to free him 
from the stigma of ever having invented 
anything, will now have little difficulty in 
awarding to Addison the palm for the in- 
vention of the phonograph! 





It is strange that the great English poet 
and essayist, writing over 200 years ago, 
should have described an experience with 
which every one who has used a phonograph 
is but too familiar. 





It is now physically possible by using one 
of Sumner Tainter’s water jet transmitters 
to freeze a wavy line upon glass or other 
suitable substance which could actually be 
made to reproduce Addison’s frezen words. 





The phonograph must still be regarded as 
the most interesting of Edison’s inventions, 
and it is safe to say that some of its wonder- 
ful possibilities have not yet entered into 
the mind of even the great inventor himself. 
Its use, in connection with the telephone as 
a repeater and asa recorder of messages, 
both at the central office and at the substa- 
tion in the absence of the subscriber, has 
already been discussed, and the possibility 
of accomplishing ocean telephony by means 
of aslow moving cylinder revolving at a 
speed having the proper relation to the time 
element of the cable, has been suggested. 
In these and many other ways the phono- 
graph is destined to work a revolution in 
telephony, 





The phonograph, of course, is not essen- 
tially an electrical machine, and the neces- 
sity of using the electric motor for revolv- 
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ing the cylinder has frequently been de- 
plored, but the phonograph of the future, 
the perfected machine, depend upon it, will 
be an electrical apparatus. The diaphram 
will not be mechanically operated by the 
record, but will be vibrated by the varying 
pull of an electric or magnetic field, proba- 
bly the latter. It is only in this way that 
the theoretically perfect sound curves can 
be reproduced free from mutilation and the 
constant grind which must be present as 
long as the stylus is permitted to bear upon 
the cylinder. Humanity and civilization 
suffer for every day that the perfection of 
the phonograph is delayed. The phono- 
graphic book which is sure to come with the 
improved apparatus, to say nothing of the 
delights of listening to the world’s greatest 
singers and musicians, would be such a boon 
to the blind and to invalids that there is no 
better opportunity for the rich philanthro- 
pist of to-day to prove his title to the name 
than to establish ‘‘ The Society for the Per- 
fection of the Phonograph.” There are 
other and still more wonderful powers 
stored up in the little cylinder of wax. 
THE PROPHET. 


. LITERARY. 

The Chicago Sunday Inter-Ocean, of 
August 9, contained a well written and illus- 
trated article on electric lighting in theatres. 
The daily press does not usually handle 
technical subjects in such a correct manner. 

‘‘Third Annual Report of the Depart- 
ment of Public Safety, City of Pittsburgh,” 
1890, has been received. Mr. Morris W. 
Mead, superintendent of the Bureau of Elec- 
tricity, makes a full and interesting report 
of the work done by his department. 

The thriving city of Rockford, Ill., sends 
out a handsomely illustrated book of 128 
pages, calculated to set forth its advantages 
and opportunities. ‘‘Industrial and Pic- 
turesque Rockford” shows that the Forest 
City has nearly 200 factories within her 
limits. The book is compiled by Eugene 
Browne and F. Ford Rowe, two newspaper 
men of the place. 

The Tramway and Railway World, a 
monthly paper devoted to the interests indi- 
cated in the title, will shortly make its ap- 
pearance in London. Mr. Frank X. Cicott, 
a gentleman of much éxperience in railway 
matters and now associated with the Elec- 
tric Merchandise Company, of Chicago, 
will be largely interested in the new venture. 
This will be the first journal of its kind on 
the other side, and its aim will be similar in 
character to that of the Street Railway Jour- 
nal of this city. 





—— = 
Death of Willoughby Smith. 

The death is announced of Mr. Willough- 
by Smith, one of the most skillful and dis- 
tinguished amongst the early workers in 
submarine telegraphy—the real workers, it 
should be understood, says a London ex- 
change. He was born at Yarmouth in 1828, 
and died the other day at Eastbourne in his 
sixty-fourth year. Mr. Smith entered the 
service of the Gutta-Percha Company in 
1848, and superintended the manufacture 
and laying of the first submarine cable. In 
1864 the company became merged in the 
Telegraph Construction and Maintenance 
Company, and Mr. Smith remained with 
the company as chief electrician and mana- 
ger of the gutta-percha works until bis re- 
tirement, through failing health, in 1887. 
In 1866 he was electrician in charge on 
board the ‘‘Great Eastern” during the lay- 
ing of the first successful Atlantic cable, 
and the recovery and completion of the 
cable that had been Jost the year before. 
He also accompanied several other success- 
ful cable-laying expeditions as electrician in 
chief. His inventions in connection with 


materials employed and systems of electrical 
testing were numerous, and are acknowl- 
edged to have largely contributed to the 
success of submarine telegraphy. Mr. Smith 
was president of the Institution of Electrical 
Engineers in 1883, before which society, as 
well as before the Royal Institution, he read 
many interesting and valuable papers. 
Amongst these was one on his discovery of 
the effect of light on the electrical quality 
of selenium, and another on his researches 
in voltaic and magneto-electric induction. 


Commissioner Mitchell tells about the 
Patent Office. 

‘‘Halloo! Is this Hon. Charles E. 
Mitchell, Commissioner of Patents?” 

‘* Mitchell is my name, but I’m no longer 
commissioner. I have resigned.” 

‘I’m sorry to hear it. Why did you 
leave your post?” 

‘* To attend to neglected private business, 
and because I am unwilling todo such an 
amount of judicial work that I cannot do 
justice to the office or myself.” 

“‘I have heard it whispered that you 
could not afford longer to accept so small a 
salary.” 

‘That is not quite true; nevertheless, the 
emolument is totally inadequate to the posi- 
tion.” 

‘* Will this deter first-rate men from ac- 
cepting the office?” 

‘*Not from accepting it, but from remain- 
ing longinit. The commissioner of patents 
occupies a position of the greatest responsi- 
bility, and should be as permanent as a 
judge, with a salary equal to that of the 
higher courts.” 

‘*T see why you make this plea. On his 
decisions depends the validity of patents, 
and patents often involve millions.” 

‘* Sometimes they do. The commissioner 
must judge between applicants and people, 
whether patents shall be granted. In inter- 
ference cases, too, the value of the con- 
tested inventions is often large, not to say 
enormous.” 

‘*Ts there no appeal from the commis- 
sioner?” 

‘* None whatever in interference cases, so 
you can readily understand the importance 
of his trust. Last year the commissioner 
and assistant commissioner gave 900 written 
opinions.” 

‘“Are all the important officers turned 
out with every new administration?” 

*‘ Fortunately, no. The Patent Office de- 
mands a force of experts, many of whom 
have been in government employ 20 years 
or more, It would otherwise be impossible 
to get the work done satisfactorily. The 
three examiners-in-chief have a permanent 
tenure. One of them, Judge Clark, came 
in, I think, during Grant’s first term.” 

** They, in their turn, have experts under 
them, I presume?” 

‘*Yes. There are 32 principal examiners, 
each one at the head of an examining divis- 
ion; and the principal examiner, by nature 
of his employment as well as training, be- 
comes the best informed person in the coun- 
try on the science and art pertaining to his 
department.” 

‘‘How many assistant examiners are 
there?” 

** About 170. They alsoare accomplished. 
Many are graduates of polytechnic schools, 
and all pass a very rigid examination.” 

‘* Are these experts paid in proportion to 
their ability?” 

‘*No. Thesalary of a principal examiner 
was fixed at $2,500 more than 40 years ago, 
and has never been changed.” 

‘‘What an outrage! How, then, can 
good men be secured?” 

‘*The fact of permanent employment and 
an honorable position ccmpensates in a 
measure for the absence of shekels; but 
human nature is human nature, and clever 
employés leave quickly enough to take 
better places; whereas, with adcquate sal- 
aries, they would gladly remain.” 

‘*A nice state of things! But just like 
our Congress, ever penny-wise and pound- 
fovlish, utterly reckless in wrong directions 
and as mean as a miser when money ought 
to be spent. How many patents were issued 
last year?” 

‘* Twenty-five thousand. The number of 
applications for patents number nearly 
45,000 a year. During the last two years 
there were 10,000 more applications than 
during the two years immediately pre- 
ceding.” 

‘*Why are 20,000 rejected?” 

“* Because they either are not original, or 
lack patentability.” 

‘*T suppose electrical patents predomi- 
nate?” 

‘*Two out of 32 examining divisions are 
devoted exclusively to passing on applica- 
tions relating to electricity.” 


” ‘ on Peny models are exhibited at the 
aten ce?” 
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**One hundred and fifty thousand. Fire 
destroyed a large proportion of the mod:]s 
deposited prior to 1877, and since 1880 
models have not been required.” 

‘*“Not required? How extraordinary! 
Why not?” 

‘‘IT fancy on account of lack of accom- 
modaticn. I am in favor of models, and 
think room should be made for them. 
If the government possessed suitable models 
of electrical and other great inventions of 
the last 10 years, there would be a permanent 
exhibit at Wasbingtcn which would rival 
the World’s Fair of ’93,in one respect at 
least.” 

‘* What shameful ignorance on the part 
of our legislators! 1 should think, too, that 
models would be vastly better for inventors.” 

‘Certainly. They come here with paper 
inventions, and often don’t know whether 
they work or not.” 

‘*T’ve visited the Patent Office, and know 
how abominably crowded the rooms are and 
how foul the air is in consequence. To ask 
human beings to breathe itis a crime. To 
abolish models is a blunder, so Congress is 
impaled on both horns.” 

‘‘The quarters allotted to the Patent 
Office have for years been entirely inade- 
quate. My predecessors. Commissiorers 
Marble, Butterworth, Montgomery and 
Hall have protested in their reports. So 
have I. We have merely asked for suitable 
room in the noble building erected out of 
the money paid into the treasury by in- 
ventors.”” 

‘“When you reflect that inventors have 
actually paid for the Patent Office building, 
it is adding insult to injury to devote any 
part of it to other bureaus.” 

‘*Congress has appropriated $16,000 to 
pay rent elsewhere for the General Land 
Office, which, when removed, will leave 
room to meet the present need of the Patent 
Office. Secretary Noble is very friendly to 
the Patent Office, and I’m sure will do 
everything in his power to carry out the 
intent of Congress.” 

‘‘T hope so. What do you think of your 
successor, ex-Congressman William E. Sim- 
onds, who comes from your State of Con- 
necticut? Mr. Simonds did splendid work 
in the International Copyright struggle.” 

“‘It affords me great pleasure to know 
that the Patent Office will be in such excel- 
lent hands. Mr. Simonds has had an exten- 
sive and successful practice in patent cases. 
Moreover, for years he has lectured on 
patents before the Yale law school. so he 
comes to Washington fully equipped for his 
office.” 

‘* Very glad of it. Do you think—” 

‘*No, not another word. You'll be ask- 
ing me next to map outa policy for Mr. 
Simonds. I must turn you over to him for 
anything more you want to know. Good 
bye.” 

Oe Good bye, and success to you!”—By 
Grapevine Telephone to Kate Field’s Washing- 
ton. 





Cables in Tunnels. 


A German electrical journal states that 
the two cables which were laid through the 
St. Gothard tunnel during the winter of 
1881-82 have been found insufficient for the 
rapidly-increasing traffic, and there have re- 
cently been added two other cables for tele- 
phone service, one containing three and the 
other two conductors. The manner in 
which the first two cables were laid through 
the tunnel has not proved entirely satisfac- 
tory, and while the new ones were being put 
in improvements were instituted. The first 
cables were laid in an iron trough, fixed on 
one side of the tunnel, and it was found 
that water accumulated in the trough at de- 
pressions between the points of support, and 
that this had an injurious effect upon the in- 
sulation. Many samples of the water ana- 
lyzed showed that it contained sulphuretted 
hydrogen and sulphates. In addition to 
this the slower combustion of the coal in the 
locomotive, when passing through the tun- 
nel, caused the presence of considerable am- 
monia and sulphuric acid, which, together 
with carbonic acid gas, were absorbed by the 
water. It was these impurities which at- 
tacked the insulation. It was, therefore, de- 
cided to bury the cables in the ground, and 
this was done when the new cables were be- 
ing placed in position, the old ones being re- 
moved from the trough and Jaid with the new 
ones. Atrench was dug to a depth of about 
2 feet and 244 inches of coarse gravel was 
spread upon the bottom, then 244 inchesof fine 
sand, and upon this were laid the cables and 
covered with 9 inchesof sand, topped by gran- 
ite flags, upon which the ballast was placed. 
The work was complicated by the necessity 
of crossing over from one side of the tun- 
nel in the middle of its length in order to 
avoid springs of water. The crossing over 
in this manner necessitated the frequent 
taking up and relaying of rails in the inter- 
vals between succeeding trains. 
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National Electric Light Association. 

The following is the official list of the 
-ommittees in Canada with the Fourteenth 
Convention of the National Electric Light 
Association and the official programme ar- 
ranged for the entertainment of the Associa- 
tion: 

The sessions of the convention will be held 
from 10 o’clock in the morning until 2 

clock in the afternoon ; final adjournment 
for the day to be had at the latter hour. 

On September 8 the reports of the follow- 
1¢ committees will be read and discussed : 
Committee on Relations of Manufacturing 
ind Central Station Companies ; Committee 
:n Data ; Committee on World’s Columbian 
Fair; Committee on Legislation; Committee 
n Underground Conduits and Conductors ; 
Committee on Safe Wiring. 

On September 9 the following papers will 
be read and discussed : 

Discussion of T. Carpenter Smith’s paper, 
read at the Providence Convention, on the 
‘ Distribution and Care of Alternating Cur- 
rents.” 

W. C. Warner—‘“‘ Various Forms of Car- 
sons for use in Arc Lamps.” 

Capt. Eugene Griffin—‘‘ Three Years’ De- 
Electric Rail- 


velopments of 
way “Nig 

H. Ward Leonard—‘t A Cen- 
ral Station Combining the Ad- 
antages of both Continuous and 
\lternating Current Systems.” 

On September 10 the reading 
ind discussion of the following 
papers : 

J. 1. Ayer—‘‘ Some Details of 
he Care and Management of an 
ire Lighting Station, as prac- 
ced in the Municipality of St. 
Louis.” 

C. 8. Field—Subject to be an- 
1ounced, 

George A. Redman—‘‘ Cen- 
tral Station Lighting by Water 
Power.” 

J. J. Burleigh—‘* Uniformity 
f Method in Keeping Central 
Station Accounts,” 

An executive session will be 
held on September 10 to elect 
three new members ofthe Ex- 

utive Committee and to name 
the place of the next meeting. 

The following is the  pro- 
ramme arranged for the enter- 
ininment of the Association by 
the Citizens’ Executive Commit- 
tee, Montreal: 

Monday Sept. 7, 3 P. M.— 
Opening proceedings of the 
couvention in the Windsor Hotel. 
\ddress of welcome by His Wor- 
ship the mayor and other distin- 
vuished members of the recep- 
tion committee. 8 P. M —For- 
mal opening of the Exhibition 
by His Excellency the Governor-General. 

Tuesday, Sept. 8, 2.30 Pp. m.—Drive 
through the city and around the mountain. 
Eight to 11.80 rp. M.—Conversazione at Red- 
math Museum, Molsom Hall, McGill Col- 
Wednesday, Sept. 9, 2.30 p. m.—Fire de- 
partment display on Champs de Mars. Five 
to 7 Pp. M.—Garden parties. Eight Pp. m. 

Banquet at the Windsor Hotel. 

Thursday, Sept. 10, 2.30 rp. w.—Through 
the kindness of the Harbor Commissioners, 
trip by boat down the St. Lawrence and the 


Lachine Rapids, stopping on the way at 
Caughnawaga. Five to 7 p. m.—Garden 
parties, 


Friday, Sept. 11, 3 rp. m.—Lacrosse match. 
In the evening, promenade concert at Soh- 
mer Park, through the courtesy of Messrs. 
Lavigne and Lajoie. 

Saturday, Sept. 12, 7 p. m.—Excursion to 
(Juebec at reduced rates. 

In addition to the above, yachting parties 
ire being arranged for the entertainment of 
the ladies. 

Reception Committee, under the patron- 
ige of His Excellency the Governor-General: 
Premier Abbott, Premier Mercier, Lord 
Mount Stephen, Sir Francis Johnson, C. J., 
Sir Donald A. Smith, Sir Joseph Hickson, 
Sir J. W. Dawson, Hon. Henry Starnes, 
Hon. Judge Wurtele, Hon. Judge Davidson, 
Hon, Judge Loranger, Hon. Judge Tasche- 
reau, Hon. Judge Baby, Hon. G. A. Drum- 
mond, Hon. Judge Jette, Hon. Judge DeLor- 
imier, Hon. Louis Beaubien, Hon. Joseph 
l'asse, Hon. Lacoste, Hon. George Du- 
hamel, Hon. J. K. Ward, Hon. Edward 
Murphy, Hon. A. W. Ogilvie, Abbe La- 
flamme, Hon. James McShane, Mayor of 
Montreal; Messrs. R. B. Angus, W. C. Mc- 
Donald, E. B. Greenshields, A. F. Gault; 
Aldermen Martineau, Clendinning, Farrell, 
Hurteau, McBride, Perrault, Prefontaine. J. 
B. R. Dufresne, Wilson W. Kennedy, Brunet 
P. Kennedy, A. Dubuc, J. M. Dufresne, 
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Gauthier, P. Dubuc, Cunningham, Robert, 
Grenier, Conroy. Thompson, Hamelin, Sav- 
ignac, Shorey, Boisseau, Lamarche, Griffin; 
Rainville, Tausey, Malone, Stevens, Steven- 
son, Rolland, Jeanotte, Germain and Vil- 
leneuve, Messrs. W. M. Ramsay, H. Bar- 
beau; James Gillespie, Hugh McLennan, 
Louis Perrault, W. W. Robertson, Q. C., C. 
J. Fleet, Q. C., F. M. Crombie, C. Geof- 
friou, Q. C., D. McMaster, Q. C., H. C. St. 
Pierre, Q. C., E. N. St. Jean, Q. C., G. S. 
Nantel, M. P. P., P. E. Leblanc, M. P. P., 
Dr. 8. Lachappelle, J. Peck, Frank Paul, 
R. Hersey, J. A. Pillow, P. H. Roy, Q. C., 
G. C. Dunlop, James Burnett, S. Carsley, 
G. Lessard, M. P. P., H. Hogan, H. Bois- 
seau, M. Allen, A. Aten, Henry Lyman, 
Geo. W. Eadie, A. McPherson, H. Graham, 
E. W. Bottrell, S. C. Dawson, C. E. San- 
derson, W. C. Munderloh, A. Rhodes, Al- 
phonse Desjardins. John H. R. Molson, W. 
F. Thomas, J. J. Curran, M. P., J. X. Per- 
rault, John Molson, Dr. Johnson, Dr. Har- 
rington, Robert Archer, president of the 
Board of Trade; Walter Shanley, P. A. Pe- 
terson, E. P. Hanniford, C. A. Dansereau, 
Samuel] Finley, R. Reford, G. W. Swett, 
Ex-Mayor Grenier, W. W. Ogilvie, Phelps 
Johnson, Hector McKensey, Alex. McDon- 
ald, C. F. Sclater, R. White, M. P., J. 8. 
Hall, M. P., K. W. Blackwell, F. R. F. 
Brown, W. E. Gower, Lucien Hout, Louis 
Givernaud, J. B. Tressider, E. H. Parent, 
L. A. Lesage, H. Wallis, T. E. Normand, M. 
P. P., 8S. Mohr, Dugald Graham, D. A. P. 
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Watt, C. Gartle, Dr. T. C. Brainard, J. B. 
Dawes, W. B. Cassils;.D. McIntyre, D. Par- 
rizeau, president of the Chambre de Com- 
merce, L. J. Sergeant, T. E. Shaughnessy, 
R. Esdale, D. Preston, D. McNicol], W. C. 
Van Horne, H. Scott, C. Hosmer, H. Bul- 
mer, J. Chabot, A. Grant, C. Gould, W. 
Wainwright, E. X. Greene, C. Drinkwater, 
J. Hodgson, Victor Hudon, J. Cassils, D. 
Morris, A. T. Taylor, F. L. Wanklyn, W. 
Edgar. 

Citizens’ Executive Committee: Professor 
Bovey, chairman; John Kennedy, vice- 
chairman; P. W. St. George, vice-chairman; 
F. R. Redpath, vice-chairman; Richard 
White, treasurer; F. Fairman, acting treas- 
urer; Prof. John Cox, honorable secretary; 
John Carroll, joint secretary; Professor 
Nicolson, C. F. Sise, Professor McLeod, A. 
J. Corriveau, L. B. McFarlane, H. Beau- 
grand, W. L. Laurie, E. C. Arnoldi, W. E. 
Christie, Geo. W. Sadler, J. 8. Shearer, M. 
Perrault, James Kent, L. W. Toms, H. M. 
Linnell, 8. C. Stevenson, Phelps Johnson. 

Sub-Committee of Exhibit Committee : 
Frank R. Redpath, chairman; John Carroll, 
secretary ; Prof. John Cox, Frederic Nicholls, 
Professor Bovey, A. J. Corriveau, John Ken- 
nedy, S. C. Stevenson. 

Sub-Committee on Finance: F. Fairman, 
J. A. Beaudry, H. Beaugrand, John Carroll, 
J. Cooper, A. J. Corriveau, J. H. Burland, 
H. R. Ives, F. R. Redpath, J. 8. Shearer, 
R. White, Dugald Graham. 

Ladies’ Entertainment Committee: Prof. 
John Cox, John Carroll, 8. C. Stevenson, 
A. J. Corriveau, E. C. Arnoldi, W. E. 
Christie. 





Great preparations are being made for the 
coming electrical convention, says the 
Montreal Witness, and among the features 
are yachting excursions by invitation for the 
lady visitors and friends up the beautiful 


Richelieu river from Iberville to Isle aux 
Noix, on which is situated the historic Fort 
Lennox, with its old time moat and memories 
of early Canada. 

In their passage up the river the yachts 
whose names are given below will pass the 
military barracks now occupied by the Cana- 
dian permanent militia under the command 
of Lieut.-Col. Count D’Orsonnens. The 
yachts are the ‘‘ Alexandria,” owned by Mr. 
Alex. Macdonald, ex-Commodore of the 
Montreal Yacht Club, of St. John’s, Que.; 
‘*Nirvana,” owned and commanded by 
Madame Louis Givernaud, of New York, 
a sister of Mr. A. J. Corriveau, who has 
taken such interest in the convention and 
electrical exhibition, and the ‘‘ Adonis,” 
owned by Commodore J. B. Tressider, of 
Iberville. As far as the exhibition itself is 
concerned, everything goes to show that it 
will be wonderfnlly successful. A cable- 
gram has been received by Mr. Corriveau 
from Messrs. Calm & Bender, of Berlin, 
saying that they had shipped goods for the 
exhibition. Applications for rooms at the 
hotels are pouring in, and it is evident that 
during the coming month Montreal will be 
crowded with visitors. 


DyNAMOs. 


Gen. C. H. Barney, of New York, has 
been appointed general manager of the 
Montreal Electrical Exhibition, and is now 
in Montreal getting matters in shape. Gen- 
eral Barney’s experience in the management 
of exhibitions will go far toward making 
the present one a success. 

It is announced that exhibitors bave 
spoken for nearly all the space, but there 
are a few choice places left which can be 
had by very prompt application. 

The Windsor Hotel has been selected as 
the headquarters of the National Electric 
Light Association during the coming con- 
vention, to be held at Montreal, beginning 
September 7 next, and the meetings will be 
held in the spacious Windsor Hall in the 
hotel. 

The rates of charges for board have been 
obtained from the two large hotels, and are 
as follows: 

Windsor, $3.50 to $5 per day each. St. 
Lawrence Hall, $2.50 to $4 per day each. 

The price varies in accordance with the 
location and character of the room. 

Letters addressed to either of these houses, 
** Montreal, Canada,” will receive prompt 
attention. 

Special rates of railroad fare have been 
obtained from the various traffic associa- 
tions on the ‘‘ certificate plan,” and those at- 
tending will pay full fare going to Montreal 
and one-third fare returning, provided they 
return by the same route by which they 
went. Arrangements will no doubt be made 
for special trains for the accommodation of 
delegates and friends from Chicago, New 





Atlanta, Ga.—Georgia Electric Light Com- 

pany; capital, $600,000. 
Riverside, Ill.—The Riverside 

Company; capital, $40,000. 


Edison 


Chicago, I11.— World Incandescent Lamp 
Company; capital, $100,000. 


Atlanta, Ga.—The Edison Electric Ilu- 
minating Company; capital, $10,000. 
Highland, Ill.—Highland Electric Light 
and Power Company; capital, $8,000. 
Maryville, Mo.—Maryville Electric Light 
and Power Company; capital, $25,000 
Denver, Col.—The Van Gestel Incandes- 
cent Lamp Company; capital, $200,000. 


Steubenville, W. Va.—Steubenville Rail 
way and Electric Company; capital, $100,000. 


Middletown, 0.—The Middletown Electric 
Street Railroad Company; capital, $100,009. 


Trenton, N. J.—The Crescent Insulated 
Wire and Cable Company; capital, $50,000, 


Penn Yan, N. ¥.—Penn Yan Electric 
Light and Power Company ; capital, $100,000. 


Wheeling, W. Va.—Edison Light, Heat 
and Power Company, of Wheeling; capital, 
$500,000. 


Mascoutah, Il].— Mascoutah Electric 
Light Company; capital, $5,000. Incor- 
porators, George Postel, E. R. Pagist and 
Fred. Pilg. 


Great Falls, Mont.—Boston and Great 
Falls Electric Light and Power Company, 
Jersey City, N. J.; Boston, Mass., and Great 
Falls, Mont.; capital, $150,000. 


Chicago, Ill.—Gray Electric Company; 
capital, $50,000; to manufacture electrical 
instruments. Incorporators, Elisha Gray, 
Fred. K. W. Cushing, Leon O. McPhearson. 


Hughesville, Pa.—The Hughesville Elec- 
tric Light and Power Company ; capital, 
$10,000. Directors, Chester E. Albright, .Jr., 
Zellers Hite and Frank H. Cheyney, all of 
Philadelphia. 

York City, Boston and other principal 
cities. For further particulars regarding 
local transportation, the following named 
gentlemen may be addressed: Geo. F. 
Porter, Girard Building, Philadelphia, Pa. ; 
R. D. MeGonnigle, Ailegheny County Light 


Company, Pittsburgh, Pa.; W. A. Kreid 
ler, Western Electrician, 6 Lakeside 


Building, Chicago; E. R. Weeks, Edison 
Electric Light and Power Company, Kansas 
City, Mo.; Jas. I. Ayer, Municipal Electric 
Light and Power Company, St. Louis, Mo.; 


A. B. Shaw, Electrical Engineer, 620 
Atlantic avenue, Boston, Mass.;: C. O. 


Baker, Jr , Room 505, 136 Liberty street, 
New York, 

Special rates of freight have been granted 
by the Canadian railroads, by which exhib 
itors are obliged to pay freight only one way, 
providing the goods remain the property of 
the original owner. 


A “C. & C.” Motor Plant. 

The annexed illustration represents a 
motor plant installed in one of the stations 
of the Edison Illuminating Company, of 
Brooklyn, by the ‘‘C. & C.” Electric Com- 
pany, of New York. The plant consists of 
a 50 horse-power ‘‘ C. & C.” motor and two 
No. 6 Edison dynamos. These are used to 
raise the voltage of the feeders in place of 
ruoving the large station unit on a neces- 
sarily light load. The total efficiency of 
the entire plant, taken on a run of 24 hours 
at full load, was somewhat above 80 per 
per cent. The plant is kept in operation 
day and night, as the dynamos are carrying 
a full load of 500 lights during the night, 
and in the daytime are furnishing current 
to ‘‘C. & C.” motors ranging in size from 
25 horse-power downward. 
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The official programme indicates a royal 
good time at Montreal during the convention. 


An unusual amount of electric railway 
construction work has been completed this 
summer. 








“‘The Prophet,” refreshed by mountain 
breezes and extended communings with 
Nature, resumes his original observations in 
this issue. 





Professor Blake, of the Kansas University, 
is conducting some interesting experiments 
at New Bedford on the transmission of sound 
through water. The government has given 
the professor the use of vessels and em- 
ployés, and thus far his experiments have 
been with a submerged steam whistle at Fair 
Haven and a receiver on board the light- 
ship at a wharf in New Bedford. 





Every committee and individual officer 
connected with the National Electric Light 
Association is working hard to make the 
Montreal convention a success. There is 
no doubt that it will be a success, and 
very largely attended. The special train to 
the Kansas City meeting carried 72 people 
from New York. At least twice that many 
should, and doubtless will, go to Montreal. 


The alleged contamination of New York’s 
water supply, said to be due to the pollution 
of the small streams feeding Croton Lake, 
has raised a very interesting case of differen- 
tial diagnosis. The chief chemist of the 
Board of Health, in collaboration with the 
learned chemists of Columbia College, will 
have to determine whether the nitrites found 
in the city water are due to the effect of 
lightning or caused by decaying organic 
matter. This is only one of the many un- 
expected places in which a thorough knowl- 
edge of the science of electricity is essential 
to our welfare, and emphasizes the impor- 
tance of all large cities having in at least one 
of their departments an electrician of high 
standing. 


MODERN USES OF THE ELECTRIC 
CAR. 

One of the latest uses to which electric 
cars have been put is that of observation 
cars from which a yacht race was viewed 
from start to finish. Riding parties are fre- 
quently formed in places where the electric 
railway runs out into the suburbs. These 
parties often approach the dignity of social 
functions. 

Electric lights in the interior of trolley 
cars have been objected to by people who 
ride out of town to get a cool and rapid view 
of the surrounding country. A company 
could make its line quite popular with the 
younger contingent if the lights were ex- 
tinguished after leaving the city limits. 

Electric cars are regularly provided in 
some towns for theatre parties and funerals. 
In Seattle and a number of other places a 
freight and passenger express service have 
been established. The mails are carried on 
the electric cars in several cities, the facil- 
ities between Minneapolis and St. Paul being 
of an elaborate nature. 

It is said that at Cleveland an electric car 
has been sumptuously furnished for use in 
celebrating afternoon teas while a trip out of 
town is being made. A number of street 
railway companies are already supplied with 
private electric cars, costing, in one instance, 
as much as $10,000. 

An officer of an electric railway is re- 
ported to have gone house-hunting in his 
private car. He had it switched from road 
to road in the suburbs of his town, and was 
thus enabled to cover a great deal of terri- 
tory in a short time and with no fatigue to 
himself. 

A FIELD FOR NEW CABLES. 

About two years ago alarge mail! steamer, 
the ‘‘ Cotopaxi,” bound from Liverpvol to 
Valparaiso, foundered in the Straits of Ma- 
gellan after striking on a sunken rock. The 
crew and passengers were all saved, but en- 
dured many privations and were unable to 
reach the only civilized place in the Straits 
—the Chilian convict settlement at Sandy 
Point—until 14 days after the disaster. Ow- 
ing to the absence of telegraphic communi- 
cation, no news of the accident was received 
in Chili until a week or two Jater, and the 
circumstances created such a sensation that 
the Chilian government decided to lay a 
cable from the southernmost point reached 
by the telegraph system to Sandy Point, 
touching at several other Chilian settle- 
ments in the vicinity of the Straits. 

Bids fur laying the cable—some 1,300 
miles long—were advertised for, and no 
doubt several were received; the contract 
was to have been awarded in November, 
1889. Nothing more has been heard of that 
cable, and apparently the Chilian govern- 
ment abandoned the scheme long before the 
present trouble broke out—probably much 
to the regret of one party or the other (or 
both), as the cable might have been very use- 
ful to whichever of the two obtained control 
of it. The point is, however, that news has 
just come of another maritime disaster in 
the Straits of Magellan precisely similar to 
that which overtook the ‘‘ Cotopaxi.” The 
German steamship ‘‘ Cleopatra” struck on 
a sunken rock and was stranded to prevent 
her from sinking. She was bound for Val- 
paraiso. Apparently no lives were lost, but 
as before, the news, which comes via Lon- 
don, was a long time in reaching civilized 
parts. It is clearly the duty of Chili to es- 
tablish telegraph communication with Sandy 
Point and the other settlements in the Straits, 
and we trust that when the present little 
trouble is over the matter will be taken up 
without delay. 
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ELECTRICAL FORGING. 





BY PROF. P. H. VAN DER WEYDE. 





As several eminent electricians have ex- 
pressed the opipion that it is impossible to 
produce by electric currents a temperature 
sufficient for the forging of metals, it may be 
well to explain, by way of introduction, the 
reasons upon which their opinions were 
based. 

We will take, for example, the heating of 
an iron bar one foot long and one inch in 
diameter. As in a closed electric circuit the 
parts to be heated must have a greater resist- 
ance than any other part of the circuit, it is 
clear that the resistance of such a bar is so 
small that all the rest of the circuit, includ- 
ing the coils of the dynamo itself, have a 
greater resistance and will be heated to a 
higher temperature than the bar. In fact, 
such a bar will short-circuit the dynamo and 
cause its coils to be burned out. 

In order to determine the low resistance 
of such a bar in the simplest way, we find in 
the tables that an iron wire one foot long 
and one one-thousandth of an inch in diam- 
eter hasa resistance of 600hms. As the cross 
sections are in ratio of the squares of the 
diameters, the cross section of the iron bar 
of one inch diameter will be one million times 
larger than the wire mentioned in the tables 
and the resistance of the bar will, therefore, 
be one-millionth part of 60 ohms. 

As it is utterly impossible to construct a 
dynamo in which the resistance of the coils 
is less than that, it is evident that the pur- 
pose intended cannot be accomplished by the 
dynamo alone, but needs additional appara- 
tusin which all the electric energy generated 
by the dynamo is transformed in such a way 
as to be capable of producing the high tem- 
perature desired. 

For the sake of explanation electric cur- 
rents have often been compared to the flow 
of water in pipes, and very properly so, as 
they have three conditions in common, 
quantity, pressure and resistance. There is 
this difference, however, that in electricity 
these three conditions are clearly related to 
one another, which is not the case in hydrau- 
lics, in which there is no such relation be- 
tween quantity of water, pressure or head, 
and friction in pipes, so they cannot be ex- 
pressed in an equation, as is the case with 
electricity. Obm has the credit to have dis- 
covered this relation, which is called the 
law of Ohm.* In his time units for measure- 
ment of electric conditions had not been de- 
termined upon, and the quantity of pressure 
and resistance were represented by arbitrary 
letters. As at present, however, the quan- 
tity of current is measured by amperes, the 
pressure by volts and the resistance by 


ohms, the fundamental law of Ohm may 
be expressed clearer, thus: 
Volt 
Amp. = —— 
Ohm. 


This expression teaches that if we want to 
increase the amount of current we must re- 
duce the resistance in the dynamo, because 
the value of the ampere will increase in 
proportion that the denominator of the 
fraction becomes smaller. All that can be 
done is to reduce the resistance as far as 
practicable, as Mr. Edison did, guided by 
many experiments. In place of windings 
of wire he used copper bars, and he suc- 
ceeded in this way to produce dynamos 
which could heat the filaments of a great 
number of incandescent lamps to the tem- 
perature of bright luminosity, but did not 
produce current enough to heat heavy bars 
of very low resistance. 

But here comes, fortunately, the practical 
application of a fact discovered some 50 
years ago by Faraday, namely, that contin- 
ually interrupted currents induce similar cur- 





(*) I may be excused for indulging here in such 
elementary matter as an explanation of Ohm's 
Law, but as an eminent electrician has openly de- 

clared he never understood it, and does not 
care to do so, I thought that the knowledge might 
be very useful for such beginners as have not plenty 


of capital at their disposal to find out eve ing 
by expensive trials. They will find that the law 
will teach them beforehand n details of 


construction, such as thickness and length of wires 
required for coils, ctc., so that they may the more 
directly reach the results they desire without loss 
of money or time. 

















August 22, 1891 


rents in neighboring wires; and on this prin- 
ciple was founded the induction coil, called 
after the electrician who improved it con- 
siderably, the Ruhmkorf coil. In this case 
a short stout wire is wound around an iron 
core and subjected to an interrupted current, 
it induced another current in a long thin 
wire wound around the first wire. It was 
then found that the intermittent induced 
current obtained in the latter had in quantity 
(amperes), but gained in a corresponding 
amount of pressure (voltage). 

Very soon the function of this apparatus 
was inverted, and the current was passed 
through the long fine wire, when it was 
found that in the short thick wire intermit- 
tent currents were developed which had 
lost in pressure (voltage), but gained a cor- 
responding amount of quantity (amperes). 

It was further found, as might be ex- 
pected, that when the primary currents were 
produced by an alternating dynamo, the 
results were far more powerful, and it is the 
application of the last mentioned contrivance 


which has made it possible to heat a heavy . 


bar to the bright heat required for forging, 
twisting, coiling, etc. 

An ‘exhibition illustrating this was given 

‘2 

recently at the works of the Electric Forg- 
ing Company, 163, 165 and 167 Oliver street, 
Boston, Mass., established chiefly by Mr. Geo. 
D. Burton. Iron and steel bars of vary- 
ing length and thickness were treated; some 
of them were melted, to show the heating 
capacity of the current. Others when heated 
were brought under the hammer, bent, 
twisted, coiled, etc. 

The* most striking- advantages are: 1. 
That the surface of the iron is not exposed 
to any flame or blast, as is the case in the 
ordinary method of heating. 2. That the 
bar is heated equally for the whole length 
between the clamps which hold it. 3. That 
the heat is not applied to the surface so as 
to be communicated inwardly, but to the 
contrary, theinterior is most heated and this 
heat conducted to the surface, which is 
slightly cooler than the inside, being ex- 
posed to the air while the oxidation is ata 
minimum and the bar remains almost clean. 

Allthe exhibits were highly interesting, 
while one of the best was the rapid manu- 
facture of steel balls for anti-friction jour- 
nals; the steel rod when heated was pushed 
with its heated end to the edge of a circular 
revolving cutting machine, which rounded 
the end and cut the ball off; about half a 
dozen such balls were produced at each 
heat, while another bar of steel was heated 
in the same time that six balls were made, so 
that the operation was continuous. 

This way of heating is generally expected 
to be continuous, so as to utilize, as far as 
practicable, the whole current developed. 
By a proper organization of the employés, 
the out-put of such an establishment can be 
made enormous, when compared with the 
delay involved in heating with coal fires, the 
cleanliness of the objects produced, etc. 

In regard to the cost, thisis unexpectedly 
small when once the proper plant is estab- 
lished and the workmen trained. For in- 
stance, when we return tothe iron bar of 
one foot by one inch thick, such bars were 
heated in two minutes, smaller ones in one 
minute and less; the cost is the amount of 
coal burned io one ortwo minutes. The 
power was developed by a 40 horse-power 
engine, representing 120 pounds of coal per 
hour or two pounds of coal per minute, 
value 0.4 cent. If comparing this with 
the cost of coal and labor required to heat 
such a bar equally for its whole length there 
is a most decided economy, which becomes 
very great when manufacturing small arti- 
cles, such as railroad spikes, small knives 
and steel tools by a proper drop forge, so 
that there is not the least doubt about the 
economy of the process, und we may con- 
clude that the problem of producing heat 
economically by electricity is as fully solved 
now as it was 10 or 20 years ago, the prob- 
oe of the economical production of electric 

ight. 
_ Apeculiarity of this unique establishment 
is that there are no furnaces and no stokers, 
no boilers, and no steam engine with its engi- 
neer; all the power is derived from a 40 
horse-power current from the Edison light 
and power station, which current drives an 
electro-motor, which, in its turn, drives the 
machinery of the shop and an alternating 
current dynamo, of which the high pressure 
current is passed through a very large trans- 
former of peculiar construction, in which the 
high pressure (voltage) is converted into a 
current:of large Cre and reduced to a 
pressure of a single volt or less. By such 
a transformer an alternate current of 2,000 
voltsand eight amperes may be red to 
one single volt and raised to 16,000 amperes. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 


Mr. Fred. J. Pettingell, of the Pettingell- 
Andrews Company, this city, has recovered 
from his recent sickness. 

Mr. W. R. Mason, president of the Electric 
Merchandise Company, Chicago, Ill., was 
among the prominent electrical visitors to 
this city during the week. 

The Malden, Mass., Electric Light Com- 
pany, continues to make rapid strides in 
prosperity, under the able management of 
Mr. H. A. Royce. The company has de- 
clared its usual 2 per cent. quarterly divi- 
dend. 

The Clemons Electrical Manufacturing 
Company, of Attleboro, Mass., has n 
work un the Loterstate Street Railway. This 
road will be equipped with electric cars, and 
when it is finished will connect North Attle- 
boro, Attleboro, Pawtucket, and Provi- 
dence. 

The Ellsworth, Me., Electric 5 EA 
Company, under the management of Mr. F. 
8. Palmer, has increased the lighting capac- 
ity of its station. The Brush system is used 
and gives thorough satisfaction. There are 
900 incandescent lights (alternating 2,000 
volts) and 20 arcs. 

The Schuyler Electric Company, of Middle- 
town, Conn., has just completed a three 
story building 60x2U7 feet. The new prem- 
ises are well-lighted and venti'ated and es- 
pecially adapted to their business. A new 
250 horse-power Russell engine has been 
added to supply power. 

The National Telephone Manufacturing 
Company, this city, held its annual meeting 
last week at Portsmouth, N. H., and among 
the important business transacted elected the 
following directors: Messrs. 8. K. Roberts, 
Woodward Emery, L. B. Russell, James D. 
Leatherbee and John B. Bennet. 

The Windsor Hotel, Montreal, Canada, has 
mailed a handsome and profusely illustrated 
pamphlet to the electrical people of the 
United States, and very kindly remembered 
this office. The pamphlet contains attrac- 
tive views of the Windsor and other places 
of interest in picturesque Montreal. 

The Tropical American Telephone Com- 
pany of this city, through politeness of its 
general manager, Mr. James H. Howard, 
states that it has just completed a lar; 
shipment of its telephones, switchboards 
and other supplies to Maracaibo, Venezuela, 
§. A., where a telephone system is being 
established. 

Thomson-Houston stockholders are of- 
fered a circular opportunity to subscribe to 
an issue of $500,000 eight per cent. preferred 
stock of the Northwest Thomson-Houston 
Electric Company. The capital stock of 
this company is $750,000 common and $750,- 
000 preferred; $250,000 of the latter will re- 
main in the treasury of the company. 

Mr. F. S. Palmer has resigned his posi- 
tion as manager of the Ellsworth, Maine, 
Electric iluminating Company. His health 
having been somewhat impaired by over- 
work, he will spend a few weeks among the 
woody wilderness of Western Maine, hoping 
to recuperate in strength so as to assume 
the management of some other electric light 
station. 

The Boston Electric Base Bali Ciub, Mr. 
Chas. H. Burleigh, captain, has been awarded 
a handsome gold medal by the American 
Electrical Works; the former having de- 
feated the Electric Base Ball Club, of New 
York, at the game which occurred at Vue 
de l’Eau, R. I., on the occasion of the 13th 
Annual Clam Bake given by the Electrical 
Works named. 

Mr. James H. Howard, general manager 
Tropical American Telephone Company, 
has been granted three patents covering im- 
provements in telephonesand magneto bells. 
These new devices will be first introduced 
in tropical countries and afterward sold out- 
right in the United States by the company 
above named, which will control the inven- 
tions referred to. 

We regret to make the sad announcement 
of the death, caused by typhoid fever, of a 
young man, Mr. John C. Folger, who for 
the past two years has been in the employ 
of the Wright Electrical Engineering Com- 
pany and Frank Ridlon and Company, 196 
Summer street, Boston. Although young 
in years, he had arrived at quite a thorough 
knowledge of electrical matters, both in a 
theoretical and practical way. His loss will 
be much regretted by his employers and 
his many friends. 

The Akron Iron Company, Akron, Ohio, 
through politeness of the manager of its 
Boston office, Mr. H. H. Abbott, has favored 
this office with a copy of its illustrated cata- 
logue. i moneeeee Nite om coneene 
particulars regarding the pop products 
of the company, including the patent calen- 
dered iron and steel shafting, patent Rine 
and Falls friction clutch p and other 
power transm: machinery. ‘ 
_ The Boston of the company is at 
Nos. 52 and 54 Purchase street. 





The Commercial Bulletin of this city, the 
leading and most popular financial and com- 
mercial paper in New England, states as 
follows: ‘*The Westinghouse Company is 
proceeding with the reorganization, and the 
business and sales of the company show 
very encouraging increases from month to 
month. The Westinghouse Company has 
certainly a very large operating field, and, 
with judicious management, good results 
ought to accrue. Whenthe company comes 
forth fully rehabilitated there will doubt- 
less be a fresh interest shown in the stock.” 

Messrs. Beatey & Hodgson, Electrical En- 
gineers, have established business quarters 
at the Rogers Building, No. 209 Washington 
street, this city. They do all kinds of con- 
tract work, equipping isolated plants, elec- 
tric railways, central station plants, both 
outside and inside arc and incandescent 
lighting, etc., all of which is executed in 
the most expert manner. They have lately 
constructed the station of the Milton Elec- 
tric Light Company, and have contracts for 
equipping four other central stations. They 
have also contracts in hand for two electric 
railroads. W. I. B. 

Boston, August 15. 





OUR ST. LOUIS LETTER. 


The Union Depot Line is now using 34 foot 
vestibule cars. The cars are of the St. 
Louis Car Company’s make and are mounted 
on three trucks, the Thomson-Houston mo- 
tors being placed on the end trucks. 

The Emerson Electric Company are busily 
at work on their new sewing machine mo- 
tor. They have also gotten out an im- 

roved wire crossing for electric railways. 

he new one, besides being an improve- 
ment, is much less expensive. They intend 
to place an exhibit at the Exposition and 
promise several novelties. 

The Managers of the Exposition are hard 
at work getting everything in order for the 
opening day. Already the electrical com- 
panies are sending in their applications for 
space, and quite a representative display 
will be given. General Manager Gaiennie 
has just added two 900 light capacity Edison 
dynamos to his plant, which will allow him 
ample power for the lighting of the build- 
ing. At present the Exposition is experi- 
menting with Geissler’s tubes and other elec- 
trical display apparatus, and if anything 
can be done in that line, daily exhibitions 
will be given during Exposition time. 

A new deal between the Municipal Elec- 
tric Light and Power Company of St. Louis, 
and eastern parties seems to be on, and from 
all appearances it would not be strange if a 
controlling interest in the above company 
would be carried east. For some time the 
Municipal Company has been complaining 
of the loss it was sustaining on its city con- 
tract, and this, combined with the recent 
action of the company, would show 
that a change is contemplated. Ever since 
the failure of the company to consolidate 
with the Laclede Gas Company, and the 
Missouri Electric Light and Power Com- 
pany, there has been trouble among the 
stockholders of thecompany. Recently Mr. 
James Campbell went to New York and 
there met representatives of the Thomson- 
Houston Company. With them a sale was 
effected so that a good slice of stock stayed 
in New York. This sale was partly due, it 
was said, to the fact that that company, 
together with another stockholder, the Fort 
Wayne Company, owned all the patented 
apparatus used by the Municipal, so that by 
this sale no fear of suit for infringement 
could be held. The above companies are 
both after more stock and may very likely 
get a controlling interest. As to the earn- 
ings of the company, it is hard to say how 
theystand. Some of the stockholders claim 
that the company is paying very well, while 
others say it is not earning the interest on 
the money invested. W. H. B. 

St. Louis, August 11. 


OUR CHICAGO LETTER. 


Mr. F. E. Degenhardt will leave next week 
for a well earned holiday. 

Mr. A. L. Carner, the special representa- 
tive of the Universal Arc Lamp Company, 
is a visitor in the city this week. 

Mr. C. H. Holmes, of St. Louis, has bought 
the entire plant of the Belle City Street Rail- 
way of Racine, Wis., and will shortly change 
to an electrit road. 

The Great Western Electric Company have 
got nicely settled in their new quarters in 
the Springer building and are now doing a 
nice business. They are — a splendid 
trade in their Sun arc lamp for incandescent 
circuits. 

The Economic Gas Company, to facilitate 
the putting in of their gas mains, have re- 
sorted to electricity asa helpmeet. Tripods 
about 15 feet high made from two inch iron 
tubing have been placed at intervals alon 
the of the street, from w 
arearclamps, The conduits of the Merchants’ 
Arc Light and Power Company have been 

and supply the current, thereby en- 
ng the of a night gang as well 
asa gang. 
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G. G. McDuff, who for the past year and 
a half has represented the interests of the 
F. H. Whipple Company in the West, with 
headquarters at 407 The Rookery, bas dis- 
continued his services for the company 
and has brought suit, and attachments have 
been issued on accounts due for balance of 
salary amounting to $850. Mr. McDuff has 
made a host of friends while in Chicago, 
and has undoubtedly built up a considerable 
trade for the Whipple Company. 

The Standard Underground Cable Company, 
after very hot competition, have secured the 
contract for 8244 miles of cable from the 
Minnesota Brush Electric Company, of 
Minneapolis, and all the accessories neces- 
sary for completing the job. This contract 
was secured in an open field with all the 
other large companies in the country. Mr. 
F. E. Degenhardt, the western manager of 
the company, with his usua] tenacity and 
grip, with which be generally takes hold of 
anything, has at no time since making his 
bid lost sight of a point where it was possi- 
ble to win one and has secured bis reward in 
securing the largest order ever sold in the 
West. The work is to be completed and in 
working order by December 1, and the 
Standard Underground Company have put 
up & $50,000 bond binding themselves to do 
it. L. W. C. 

Chicago, August 15. 





In Consul-General Mason’s report on the 
Frankfort electrical exhibition, printed in 
this issue, some commercial points are given 
that are worthy the attention of manufact- 
urers. 











A journal that publishes without credit 
editorial matter taken from a contemporary 
is sure to come to some bad end. This 
specially applies to Hlectricity, a London 
publication. 





The possibilities of the phonograph are 
entertainingly treated by ‘‘ The Prophet ” in 
this issue of the Review. There is a future 
for this fascinating instrument which, we 
think, even this talented writer has not fully 
covered, but it may be years before its highest 
work is accomplished. 





The resignation of the Haytian Cabinet, 
on August 15, was owing to the failure of 
the Chambers to grant a concession for the 
construction of a telegraph line. The Cabi- 
net had made this a Government question, 
and as the Chambers rejected the proposi- 
tion by a decisive majority they at once 
placed their resignations in the hands of the 
president. 

The embarrassment of the Wenstrom Com- 
pany does not come asa surprise. For some 
time past internal strife of one sort or an- 
other has been going on among the stock - 
holders. The Wenstrom dynamos and mo- 
tors are excellent machines and it is sincerely 
hoped that the company can be reorganized, 
so that such efficient apparatus may not be 
lost to the public. 





Detectives got mixed up a little with elec- 
trical matters last week. Up in Montreal 
a detective caught a wire-tapper who wanted 
to get rich too fast by beating the pool 
rooms. It looks now as if he was certain of 
at least one ‘‘sure thing.” Here in New 
York two of Inspectors Byrnes’ men got a 
sly thief by putting the money drawer of a 
safe he had been robbing in circuit with an 
electric bell. When the thief went to the 
safe and pulled out the drawer the bell rang 
and the detectives did the ar-rest. 





After the crime wave of the past ten days, 
what does the author of Gerrycide think of 
the operation of the electrocution law asa 
deterrent to murder? Within the time men- 
tioned six murders were committed in New 
York city and its immediate vicinity, and as 
many more probably fatal wounds given. 
Following close upon the quadruple inquisi- 
tion at Sing Sing, with the horrors of elec- 
trocution painted in detail by a free and 
daring press, the fact that so many murders 
have occurred proves that the electric death 
has no restraining influence upon men who 
have murder in their hearts. The electrocu- 
tion law is thus shown to be ineffectual as a 
preventive and inhuman as a retribution. 
Ought not such a law be repealed? 














x" The officials of the Macon, Ga., tele- 
phone exchange expect to be in their new 
quarters within a few days. 

,*, The new home of the telephone com- 
pany in process of erection at Bay and Erie 
streets, Jersey City, N. J., has almost 
reached the second story. 

x", J. W. Thompson, general manager 
of the Sunset Telephone Compatiy, bas re- 
ceived and is putting up 3,000 feet of new 
telephone cable at San Diego, Cal. 

«*, A telephone service has been ordered 
along the coast of Rhode Island, between 
Narragansett Pier and Watch Hill, with a 
station at Black Rock, by General Superin- 
tendent Kimball, of the life saving service. 

»*, Bradford and Vandegrift, attorneys 
for the Delaware and Atlantic Telegraph 
and Telephone Company, have entered a 
writ of error against the decision of Judge 
Leonard F, Wales, in the case to compel 
the Delaware and Atlantic Telegraph and 
Telephone Company to place a telephone in 
the office of the Postal Telegraph Cable 
Company at Wilmington, Del. Judge 
Wales awarded the mandamus. The appeal 
will be heard in the United States Circuit 
Court for the Third District, which will hold 
its first session in Philadelphia in September. 
If the case goes against the telephone com- 
pany there it will probably be sent to the 
Supreme Court of the United States. 

eereeey ee 
Why Telegraph Wires are Underground 
in China. 

‘*A superstitious reverence for the dead 
accomplished years ago in China something 
that regard for the comfort and safety of 
the living, even when aided by judicial 
mandates and radical municipal methods, 
have been only partially able to acomplish 
in this country,” said a telegraph lineman 
who was in the employ of the company that 
established the first telegraph line in China. 

‘‘The telegraph wires are placed under- 
ground there, and if the company had not 
so disposed of them there would have been 
no telegraph lines in China to this day. 
Dead ancestors are held in peculiar rever- 
ence in that curious country, and the casting 
of a shadow upon the grave of an ancestor 
is looked upon by the Chinese as an ingult 
not to be borne, and it is always resented 
with impetuous rage. Now, there are no 
cemeteries or general burying grounds in 
China, but every family’s ancestors, partic- 
ularly in the rural districts, are buried on 
the family premises. Consequently, every 
yard or garden is a receptacle of ancestral 
remains, and, as China is thickly populated, 
the revered bones of dead and gone Mongo- 
lian progenitors may be found resting be- 
neath every few rods of earth. When the 
telegraph company went to work to put up 
the poles on which to hang its wires, the 
workmen were embarrassed every little 
while by wrathful Chinamen, who would 
rush angrily upon certain poles and chop 
them tothe ground, and warn the workmen, 
with much furious chatter, that they would 
put them up again at their peril. The cause 
of this interference was unknown to the 
workmen, who were at last forced to dis- 
continue the work and explanation was de- 
manded by the authorities. Then it was 
learned that the poles that were cut down 
had cast a shadow some time during the day 
on the graves of revered ancestors of China- 
men, and the insult could be wiped out io 
no other way but by summarily removing 
the poles. It was found that this supersti- 


tion was too sacred a one among the Chinese 

to be overcome by persuasion or bribery, 

and at last the telegraph company, as a 

matter of economy and self-protection, laid 

their wires beneath the surface, where they 
. have been ever since.—New York Sun. 
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THE EDISON CONVENTION. 

(Continued from page 333.) 
etc. At the close of the session, the prelim- 
inaries of Mr. Insull’s ‘‘ awfully good time” 
Thursday at Schenectady were gone 
through with by distributing the invitations 
for the excursion to the members, In the 
evening the delegates were invited by the 
New York Illuminating Company to attend 
the Gilmore concerts at the Madison Square 
Garden, to inspect the immense isolated 
plant in the building and also the stage elec- 
trical arrangements in the Garden Theatre. 

AFTERNOON SESSION. 

The afternoon session was called at 2 P. M. 

Election of officers, 1891-2: President, John 
I. Beggs; vice-president, C. L. Edgar; sec- 
retary, W. J. Jenks; treasurer, W. S. How- 
ell. Same as for preceding year. 

Executive Committee: A. L. Smith, C. P. 
Gilbert, Thos. P. Merritt, H. J. Smith, 
Leigh Carroll; John I. Beggs, e2-officio. 

After election came report of executive 
committee. 

Then treasurer’s report was read. 

An invitation was then extended to the 
delegates by the Edison Electric Illuminat- 
ing Company, of Brooklyn, to visit their 
stationin Brooklyn at the close of the after- 
noon session. 

Then came a paper by Mr. L. Stieringer, 
on ‘‘ Incandescent Lamps for Decorative 
Purposes.”’ 

Leigh Carroll, Birmingham. Ala., ‘‘ Some 
Practical Ideas on Distribution.” 

A. E. Kennelly, laboratory, ‘‘ Mechanical 
Meter.” Paper and exhibition of model. 

Wilson S. Howell, ‘‘ Peculiar Features of 
Edison Feeder System.” 

W. J. Jenks, ‘‘ Success of the Mutual In- 
surance Idea in Electric Light and Power 
Stations.” 

Toronto was decided upon as the meeting 
place for 1892, at the invitation of Mr. Fred- 
eric Nicholls, of the Edison Electric Illu- 
minating Company, of Toronto. 

THURSDAY—EXCURSION TO SCHENECTADY, 

At 6.02 a. M., Thursday of last week, an 
elegantly appointed special train left the 
Grand Central depot, New York city. A 
few moments previous there had filed into 
the comfortable parlor cars 89 gentlemen, 
led by the ethereal and ubiquitous Shain, 
composing the members of the Edison Asso 
ciation of Illuminating Companies, The 
train was composed of three of the finest 
parlor cars owned by the New York Central 
Railway and a dining car. In the latter, 
breakfast, luncheon and dinner were well 
served during the trip, the party arriving at 
the depot on its return at 7.07 P. M,. 

The day was highly enjoyed. Attractive 
pictures were constantly presenting them- 
selves from the car windows as the train 
passed along the banks of the Hudson. 
The run to the immense factories of the 
Edison General Company, at Schenectady, 
N. Y., was made in four hours. Over 
two hours was spent by the party in passing 
rapidly through the 50 and more buildings 
which compose the works of this great com- 
pany, and special guides were afterwards 
provided for all those who desired to partic- 
ularly investigate any department. It is 

afe to say that every visitor, outside of 
those familiar with the works, was aston- 
ished at the magnitude of the business, 
Over 8,200 persons are regularly employed, 
and as soon as the four large buildings now 
in course of construction are completed, at 
least 1,000 more will be added to the num- 
ber. It is estimated that there are employed 
in the Edison factories, including those in 
Newark, New York, etc., upwards of 5,000 
persons. 

A busier scene than the one presented at 
Schenectady, or one more impressive, as sug- 

gesting the stability of the work of Edison 
and of the progressiveness of the electrical 
industry, can hardly be met with in indus- 
trial circles of to-day. 

Luncheon was enjoyed in the dining-car, 
made delightfully cool by means of the new 
fan motors placed at each table, current be- 
ing supplied from one of the Edison facto- 
ties. Another bour was spent in general 
sight-seeing, and then the return trip was 


made, a sumptuous dinner being served en 
route, Neatly printed menus for each meal 
respectively were placed at each plate, and 
many were carried off by the guests as 
mementoes of 2 day of pleasure and instruc- 
tion. 

The party comprised the members of the 
Association, including a few personal friends 
of Mr. Samuel Insull, second vice-president 
of the company, who arranged the whole 
affair, and to whose excellent management 
the pronounced success of the occasion is 


due. 
MEMBERS PRESENT. 

Edison Electric Light Company, York, 
Pa. G. P. Yost, president; C, A. Eisenhart, 
vice-president; H. 8. Wrest, Director; W. 
F. Wollin, superintendent. 

Edison General Electric Company, J. 
Hobart Herrick, vice-president; E. H. John- 
son, director; L. Stieringer. 

Lamp Manufacturing Department, Wil- 
son 8. Howell, inspector; Francis E. Jack- 
son, inspector. 

Light, Power and Intelligence Depart- 
ments, H. Ward Leonard, general manager. 

Legal Department, W. J. Jenks, E. W. 
Hammer, W. H. Lauman. 

Eastern District, Chas. D. Shain, district 
manager. 

Southern District, A. H. 
manager. 

Official stenographer, W. J. Sullivan. 

Edison laboratory, A. E. Kennelly. 

Edison Electric [Illuminating Company, 
of New York City, R. R. Bowker, first 
vice-president; J. B. Skehan, treasurer; H. 
J. Smith, general operating superintendent; 
J. Van Vleck, Arthur Williams; Henry 
Stephenson, superintendent underground 
construction; F. M. Tottingham, superin- 
tendent second district; Frank H. Briggs, 
acting superintendent third district; J. E. 
Sayles, general agent. 

Edison Electric Nluminating Company, of 
Brooklyn, N. Y., C. E. Chinnock, director; 
W. D. Barstow, general superintendent. 

Edison Electric Jluminating Company, of 
Boston, Mass., Walter C. Baylies, vice- 
president; C. L. Edgar, general manager; 
W. A. Hill, cashier; Chas. E. Pattison. 

Harrisburg Electric Light Company, Har- 
risburg, Pa., Jobn 1. Beggs, director; W. 
R. Fitzpatrick, superintendent and elec- 
trician. 

Edison Electric Illuminating Company, of 
Detroit, Mich., C. P. Gilbert, secretary and 
manager; Hoyt Post, attorney; Barton L. 
Peck, motor inspector. 

Grand Rapids Edison Light & Fuel Gas 
Company, Grand Rapids, Mich., A. F. 
Walker, superintendent; T. C. Harnish, 
constructor. 

Appleton Edison Light Company, Apple- 
ton, Wis., A. L. Smith, president. 

Consolidated Electric Light Company, 
Birmingham, Ala., Leigh Carroll, secretary 
and general manager. 

Des Moines Edison Light Company, Des 
Moines, Ia., J. A. Colby, director, secretary 
and manager. 

Columbus Edison Electric Light Com- 
pany, Columbus, O., A. W. Field, secretary 
and manager. 

Edison Electric Light & Power Company, 
St. Paul, Minn., Geo. H. Finn, secretary 
and treasurer. 

Edison Electric Illuminating Company, 
Lawrence, Mass., W. H. Wolvekamp, elec- 
trician. 

Edison Electric Illuminating Company, 
Topeka, Kan., W. W. King, superintend- 
ent 


Reece, district 


nt. 

Edison Electric Illuminating Company, 
Westchester, Pa., Maurice Hoopes, superin- 
tendent. 

Edison Electric Light & Power Company, 
Kansas City, Mo.. W. Preston Hix, director. 

Tiffin Edison Electric Illuminating Com- 
pany, Tiffin, O., A. Kaup, manager. 

Edison Electric Light & Power Company, 
Little Rock, Ark., G. H. Van Etten, presi- 
dent. 

Elgin City Railway Company, Elgin II1., 
Chr. Wustenfeld, marager. 

Scranton [lluminating, Heat & Power 
Company, Scranton, Pa., J. E. Parrish, 
superintendent. 

Wilmington City Electric Company, Wil- 
mington, Del., C. Reginald Van Trump, 
general superintendent and manager. 

Toronto Incandescent Electric Light Com- 
pany, Toronto, Canada, Frederic Nicholls, 
manager and secretary. 

Renovo Electric Light, Heat & PowerCom- 
pany, Renovo, Pa., J. H. Sheddy, general 
manager. 

Forest City Electric Light & Power Com- 
pany, Rockford, Ill., M. A. Beal, secretary, 
treasurer and manager. 

Mt. Holly Electric Light & Power Com- 
pany, Mt. Holly, N. J., J. L. Jamison, su- 
perintendent and treasurer. 

Edison Electric Illuminating Company, 
Rochester, N. Y., H. L. Brewster, secretary, 

Edison Electric Tluminating Company, 
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Amsterdam, N. Y., J. H. McClement, vice- 
president ; H. K. McCoy, general manager - 
T. D. Mosscrop, secretary and treasurer. 

Winston-Salem Railway & Electric Com- 
pany, Salem, N.C., J. H. McClement, presi- 
dent ; H. 8. Cooper, general manager. 

Edison Electric Illuminating Company, 
Hazelton, Pa., J. Edwin Giles, manager. 

Edison Electric [lluminating Company, 
New Orleans, La., Wm. Oswald, director. 

Edison General Electric Company, Sam’! 
Insull, 2d vice-president ; J. P. Ord, comp- 
troller ; S. Dana Green, assistant to 2d vice- 
president ; Morris Slattery, agent Southern 
district ; F. Upton. general manager 
lamp manufacturing department; Sidney 
B. Paine, district manager New Englaud 
district; W. 8S. Kelley, engineering de- 
partment; H. T. Edgar, engineering de. 
partment ; W. T. M. Mottram, assistant to 
district manager Southern district; S. A. 
Douglas, New England district. 

Edison Electric Illuminating Company, 
Philadelphia, Pa., Wm. D. Marks, supervis- 
ing engineer and general manager. 

Edison Electric Iuminating Company, 
Paterson, N. J.. Wm. H. Brock, manager 
and secretary. j 

Edison Electric Illuminating Company, 
Pottsville, Pa., George H. Barker, manager. 

Toronto Incandescent Electric Light Com- 
pany, Toronto, Canada, J. K. Kerr, direct- 
or and attorney. 

Reading Electric Light & Power Com- 
pany, Reading, Pa., T. P. Merritt; J. K. 
Righter, general manager. 

Edison Electric Mluminating Company, 
Brooklyn, R. Lindsay. 

Edison Electric Illuminating Company, 
New York, W. I. Donshea, assistant elee- 
trician; J. H. Tyler, superintendent meter 
department; H. A. Campbell, assistant 
superintendent. 

—-_ + 
PERSONAL. 

Henry Villard, president of the Edison 

General Electric Company, and Mrs. Villard, 


spent a day recently at Schenectady, N. Y. 





Mr. S. M. Uamill, secretary of the Brush 
Electric Company, started from New York 
last week for an extended trip through the 
West. 

M. A. Michales has resigned as president 
of the Michales Electric Mining Machine 
Company, of Pittsburgh, and Wm. W. Grier 
has been elected as his successor. 


President Chas. R. Huntley, of the Na- 
tional Electric Light Association, came in 
from Buffalo last week and enjoyed a day’s 
rest at this popular summer resort. Mr. 
Huntley is greatly pleased with the pros- 
pects for the National Convention of this 
Association. 


Mr. Timothy W. Sprague, of the Thom- 
son-Van Depoele Electric Mining Company, 
passed through New York on his way to 
Boston last week. Mr. Sprague has just 
finished an extended trip through the mining 
districts of Pennsylvania, where he took 
several nice contracts for electric locomo- 
tives. 

Mr. R. T. McDonald, the energetic head of 
the Fort Wayne Electric Company, was 
recently elected president of the Madison 
Square bank of this city. Mr. McDonald, 
however, decided that he was busy enough, 
and declined the honor, but remained a 
director, a position he has held for a number 
of years. 


On Saturday, August 8, Mr. John J. Carty 
was married to Miss Marion Russell. Owing 
to the critical illness of the bride’s sister, 
Mrs. Annie Russell Presbrey, the wedding 
was attended only by the immediate family 
of the contracting parties. Mr. Carty, who 
is widely known in electrical circles as the 
electrician of the Metropolitan Telephone 
Company, of New York, is being warmly 
congratulated by his numerous friends, and 
the REVIEW extends to both bride and groom 
its most cordial well-wishes. 





Bell Telephone Suit Postponed. 

In the United States Circuit Court at 
Boston, August 17, Judge Nelson granted 
the United States until December 1 within 
which to introduce testimony before the ex- 
aminers in the suit of the United States os. 
The American Bell Telephone Company. 
This is the famous suit to repeal patents 
gtanted to Alexander Graham Bell for in- 
ventions on the telephone on the ground 
that he obtained them by fraud. 























August 22, 1891 


The Electro-Teehnical Exhibition at 


Frankfort. 


REPORT BY CONSUL-GENERAL MASON. 


The International Electro-Technical Ex. 
hibition at Frankfort was formally opened 
on Saturday, May 16, in presence of the 
Empress, Finance Minister Miguel, the 
president of the province of Hesse-Nassau, 
and a distinguished assemblage. 

For various reasons, the exhibition, not- 
withstanding the utmost efforts of the man- 
agement and exhibitors, is still in a very in- 
complete condition, so that the most tbat 
can be attempted in this preliminary report 
will be to indicate what this important and 
interesting exposition promises to be when 
the work of preparation and installation 
shall be complete. It will be remembered 
that the date originally fixed far the open- 
ing of this display was June, 1890, but, as 
that time approached, it was found that 
many of the principal exhibitors would be 
unable to complete their exhibits in season, 
and by general consent the exhibition was 
postponed a year. The erection of the 
necessary buildings was begun in December 
last and was greatly retarded by the long, 
severe winter, which froze the ground to 
the depth of one metre and made the neces- 
sary excavations slow and difficult, and bya 
hurricane which, one night in January, blew 
down the framework of the main machinery 
hall and caused a long and vexatious delay. 

The entire exhibition, with its restaurants, 
refreshment halls, and all other adjuncts, is 
lodged in new buildings, constructed 
specially for their present purposes, upon 
rough, broken ground, which had been pre- 
viously occupied by railway tracks, and re- 
quired elaborate and expensive preparation. 
But, notwithstanding all difficulties and de- 
lays, the buildings were practically ready 
by May 1 for the reception of exhibits. The 
fine and extensive display of the Imperial 
post, telegraph and railway departments, as 
well as the general telephonic, telegraphic 
ind telegraphic supply exhibits. were about 
the only features that were really complete 
and ready for the opening. The section 
unprepared is the machinery hall, 
where long rows of ponderous motors and 
dynamos are being placed in position and 
put in working order. Of the 50 or more 
of these machines which are to be exhibited, 
only four or five were in motion on Satur- 
day, so that the exhibition has thus far lost 
much of its natural brilliancy for want of 
electricity. These defects are, however, 
only incidentul and temporary. Within a 
fortnight the exhibition will be in a condi- 
tion to justify the highest anticipntions of 
its projectors, It will be, beyond all com- 
parison, the most extensive and complete 
display of its kind that has yet been made 
in any country. The electrical exhibition 
of 1882, at Munich, employed motors of 160 
aggregate horse-power ; the Vienna Exhibi- 
tion of 1883 rose to 1,200 horse-power; at 
the Paris International Exhibition of 1889, 
electricity was an important and interesting 
feature of the large group of industries and 
applied sciences which were assembled in 
the vast department of machinery. But the 
Frankfort Exhibition of 1891 has assembled 
motors aggregating 4,684 horse-power, and 
it will demonstrate the marvelous march of 
electrical science by showing what bas been 
achieved during the two busy years since 
the previously unrivaled exhibition at Paris 
was closed. It opens at a time when the 
commercial value of eleciricity for a vast 
range of scientific and industrial purposes is 
fully recognized, and it will be among its 
most important functions to demonstrate the 
comparative merits of the different motors, 
dynamos, currents and lighting systems 
which now compete for public preference. 

The exposition plant comprises nine prin- 
cipal buildings, each of which is devoted to 
a definite class or department of exhibits, 
besides numerous smaller constructions, 
which have been erected by individual ex- 
hibitors for special displays. The nine gen- 
eral departments are as follows: (1) The 
main machinery building, for steam and gas 
engines, dynamos, etc., with annex for steam 





most 
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generators; (2) department of medicine and 
surgery; (3) telegraphy and. telephony; (4) 
electro-chemistry; (5) railway appliances; 
(6) electro-galvanism and metallurgy; (7) 
electric installations and distribution sys- 
tems; (3) marine station and lighthouse; 
(9) electrical navigation. Besides these, 
there is an extensive series of workshops 
equipped with electrical appliances for all 
classes of mechanical work, and an under- 
ground department, where will be exhibited 
various electrical machinery for mining and 
quarrying. Finally, there is a completely 
equipped theatre, capable of seating several 
hundred persons, where ballet and other 
performances will be given each afternoon 
and evening, with the especial purpose of 
showing what can be done with electricity 
in producing dramatic and spectacular 
effects. The North German Lloyd Steam- 
ship Company has on exhibition a large and 
admirably executed panorama, showing a 
magnificent view of the harbor and city of 
New York as seen from the deck of an in- 
coming steamer of that line, and the Ham- 
burg American Steamship Company exhib- 
its a captive balloon, bearing aloftin gigantic 
letters the legend of its fastest steamer’s 
quickest run from Hamburg to New York. 
The exhibition has brought into friendly 
rivalry 493 exhibitors, many of whom are 
great manufacturing firms or corporations 
like Siemens & Halske, of Berlin, or the 
Thomsou-Houston International Company, 
of Boston, each of which have numerous 
exhibits in several different departments. 
The first hundred competitors on the list are 
in the department of technical drawings, 
which will be ready for opening on the first 
of June; the remaining 393 are divided 
among the various departments already des- 
ignated. Many ofthe leading manufacturers 
have exhibits ranging in number from 10 to 
100 or more, distributed under their re- 
spective classes in several different depart- 
ments. Naturally a large majority of the 
exhibitors are of German nationality, and 
the range and quality of their products in 
this field of manufacture will be a revelation 
to those who remember the exhibitions at 
Munich and Vienna and the meager show 
that the Fatherland made at Paris in 1889. 
Next in order of numbers comes Austria, 
then Great Britain, the United States, Swit- 
zerland, Italy, Russia and France, the three 


latter countries being rather slenderly 
represented. 
THe AMERICAN DISPLAY. 


The American display is, perba;s, less 
extensive and varied tban might have been 
expected from a people so prominent as ours 
in all that pertains to electro-technology, 
but it has this distinct and important charac- 
teristic—it all means something. Nearly 
everything of American origin at this ex- 
hibition is unique, and represents a new 
idea. There is no piling up of goods simply 
to make a show of quantity or elegance of 
finish; each exhibit is original and different 
from everything else at the exhibition. 
There are, of course, numerous small articles 
and materials of American origin which are 
exhibited by German agents and importers 
under their own names, and cannot readily 
be distinguished from similar products of 
local manufacture. The distinctively Amer- 
ican exhibitors and the articles which they 
present are as follows: Otis Brothers, New 
York, Otis electric elevator; Babcock & Wil- 
cox Company, New York, tubular safety 
boiler; American Link Belt Company, New 
York, link belting; Edison United Phono- 
graph Company, Edison’s phonographs, 
worked by battery, accumulator and ma- 
chine currents; Weston Electrical Instru- 
ment Company, Newark, N. J., measuring 
instrument; Singer Sewing Machine Com- 
pany, sewing machines with electric motors; 
and the Thomson-Houston International 
Electric Company, with nine exhibitsin four 
departments. These include principally an 
electric power generator, an arc light ma- 
chine, two electric drilling machines for 
mines, a dynamo motor of So horse-power, 
a force pomp, an electro-magnet of 2,000 
pounds lifting power, and an electric wind- 
lass for drawing cars up an inclined plane 
from a mine. Other transatlantic features 
are a special pavilion for the sale of Cali- 
fornia wines and the inevitable ‘‘ American 
bar,” which has figured more or less = 
nently at the Huropess exhibitions during 
the past 20 years. 
resented chiefly by the Eastern 


"Eastern "Telegraph 


Company, of London, with an interesting 
display of cables and instruments, which 
illustrate very perfectly the progress that 
has been made in cable laying and working 
since the first wire was laid across the Atlan- 
tic. This, so far as can be seen, is the only 
exhibit in that department which is of a his- 
torical character, and it is to be regretted 
that some leading American company like 
the Western Union could not have shown a 
series of instruments from the time of Morse 
to that of Edison which would illustrate 
what American inventurs have contributed 
to the development of practical telegraphy. 
As it is, the one thoroughly popular feature 
from our country is the phonograph, which, 
however, easily holds the first place as an 
object of general amusemeut and interest. 

Very few, comparatively, of the visitors 
who throng such an exhibition know or care 
much about volts, amperes or the compara- 
tive merits of arc and incandescent lights, 
but every one understands and enjoys the 
marvelous witchery of the phonograph and 
the long distance telephone. Special rooms 
are fitted up with telephonic communication 
with the opera houses at Munich and with 
the Kursaal at Wiesbaden, so that the daily 
performances at those places are enjoyed by 
wondering audiences at the Frankfort Exhi- 
bition. 

It has been stated in previous reports on 
the present topic that this exposition of 1891 
is expected to furnish some definite conclu 
sions upon two points of extraordinary prac- 
tical interest, viz.: The comparative merits 
of all the known methods of electric pro- 
pulsion for railway cars with the storage 
system, upon which the use of electric power 
for marive purposes mainly depends, and, 
finally, the problem of long-distance trans- 
mission of electric energy. The first com- 
prises the whole subject of production, stor- 
age and distribution of electric energy; in 
short, a comparison of the several compet- 
ing systems, which will here be brought into 
open rivalry under the eyes of an interna- 
tional jury of the highest authority and 
competence. There are hundreds of munic- 
ipalities, street railway companies and 
manufacturing firms in Germany which are 
on the point of adopting electricity for mo- 
tive or illuminating purposes, and are wait- 
ing for the result of this competition before 
deciding where to place their contracts. 
The verdict of this trial will make the for- 
tunes of the succe-sful contestants. 

The feasibility of long-distance transmis- 
sion will be demonstrated, unless all antici- 
pations fail, by the working of a powerful 
current generated by water-power at Lauf- 
fen, on the river Neckar, and conveyed to 
the exp sition, a distance of something more 
than 109 miles. The plant for this import- 
ant undertaking is now in process of con- 
struction. The problem is mainly one of 
insulation—whether a current of such inten- 
sity can be conveyed so great a distance 
without being fatally dissipated and weak- 
ened by loss through imperfect insulation. 
There is, however, a very general feeling of 
confidence that the experiment will succeed, 
and it is expected that the German Emperor, 
who has shown such generous sympathy 
with all the purposes of this exhibition, will 
be present on August 15 to set this new won- 
derin motion. 

When it is considered what the success of 
this venture will mean—the harnessing of 
the now wasted water power of all civilized 
countries to the every-day work of life and 
the immense saving of money, fuel and labor 
that would thereby be rendered possible- it 
is not too much to hope, if not expect, that 
the exposition which has just been opened 
in this bright, enterprising German city, will 
leave an important mark upon the industrial 
progress of our time. 
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H. Ward Leonard & Company. 

H. Ward Leonard & Company will have 
one important feature of their business 
which will be entirely unique, namely, an 
electrical intelligence department. To any 
isolated plant the company offers at a very 
moderate subscription price ($25 a year) the 
privilege of corresponding upon any electri- 
cal subject of practical interest, and thus an 
isolated plant will be able to secure expert 
information as to its own plant and the best 
methods of operating it, and about any new 
electrical apparatus or methods, and the 
principles underlying various devices and 
the prices thereof. For central station 
companies, whose queries would go further 
into steam engineering and methods of 
distribution, and would also cover business 
questions as to relations with consumers, 
systems of accounts, etc., the annual sub- 


scription charge for this electrical intelli- 
gence will be FY , 

H. Ward Leonard & Company will do no 
manufacturing, and will do no supply busi- 
ness, neither will they, under any circum- 
stances, act as the selling agents of any con- 
cern, directly or indirectly. 











- Within a few days the Thomson- 
Houston offices have been supplied with 
copies of a new private telegraphic code to 
be used in sending cable messages. 


..«. The German government has de- 
cided to establish a complete telegraph sys- 
tem on the German East African coast, and 
officials have started from Berlin for Africa, 
where, immediately upon their arrival, they 
will proceed to organize the system. 

— _ 


The Elektron Manufacturing Company 
Moves. 


The Elektron Manufacturing Company 
have recently completed arrangements for 
an important forward movement. The busi- 
ness of the company and the reputation of 
Perret motors and dynamos have steadily in- 
creased from the start, although the business 
has been maintained in a more conservative 
way than is sometimes the case with elec- 
Now, however, their facil- 
ities are to be enlarged and improved in 
order that they may be able to mect the de- 
mand for their goods. 

As the first step to this end the stockhold- 
ers recently voted to increase the capital 
stock from $100,000 to $200,000, and the 
new stock was sold for cash at par. This 
places the Elektron Manufacturing Com- 
pany well up in the front rank as regards 
financial standing as well as equality of pro- 
duction. 

The company has takep the property on 
State street in the city of Springfield, Mass., 
heretofore known as the Bullard Repeating 
Arms Works, and are now moving their 
manufacturing business there, an undertak- 
ing of considerable magnitude, a train of 12 
cars being required. 

The property consists of a brick building, 
52 feet by 40 feet, four stories high with a 
three story brick wing 125 feet by 40 feet. 
It is expected eventually to build on another 
wing of the same dimensions. The power 
plant is contained in a brick building ad- 
jacent to the main building and consists of 
boilers and engine of 100 horse-power, so 
arranged that an additional 100 horse-power 
may be put in whenever it is required. The 
buildings are all of elegant and substantial 
construction and are supplied with every 
modern convenience. They are quite close 
to the tracks of the N. Y. & N. E.R. R., 
from which a side track will be run in, so 
that no trucking will be required. 


The entire lower floor will be devoted to 
the machine shop. The second floor to 
offices and to the shipping, assembling and 
testing departments. The third floor to the 
draughting, winding and insulating depart- 
ments. On this floor will also be placed the 
store and show rooms. It is intended to 
make this a model plant. 

The organization of the company will 
continue as now, Mr. Wm. D. Sargent, of 
Brooklyn, is president; E. H. Cutler, gen- 
eral manager and treasurer; Frank A. Per- 
ret, chief electrician. 

Mr. W. E. Wright, of the firm of MclIn- 
tosh & Company, Springfield, Mass., has 
been added to the board of directors, and 
the manufacturing department has been 
strengthened by the appointment to the posi- 
tion of general mechanical superintendent of 
Mr. Leon J. Harley, recently superintend- 
ent of several departments ot the Smith & 
Wesson Pistol Works, of Springfield, Mass. 

The general office of the company goes to 
Springfield, but for the convenience of 
patrons in New York city and vicinity, an 
office, store room and workshop will be 
maintained there, and a portion of the build- 
ing, No. 89 Liberty street, New York, is 
now being fitted up for the purpose. 

The whole building will be lighted by the 
Perret system, and an opportunity will thus 
be afforded for examining both Perret dyna- 
mos and motors in practical operation. 

Mr. Robert Watson, who has been with 
the company two years as expert and selling 
agent, will have charge of the New York 
office. 

Mr. Cutler will divide his time between 
Springfield and New York. 


trical concerns. 














* * Vogan Brothers, of New Castle, Pa., 
are building large shops for making electric 
street cars, with orders on hand from Brad- 
dock, Pa., and Hamilton, O. 


* * Ishpeming has 12 bands, and will 
soon have an electric railroad by which the 
inhabitants can escape at especially critical 
times to Negaunee.—Grand Rapids, Mich., 
Herald. 


** The Middletown and Alton and 
Upper Alton, IIl., Street Railway Companies 
are considering the feasibility of changing 
their motive powers from steam and horses 
to electricity. 


* * A telegram received last Saturday at 
the New York office of the Short Electric 
Company announced that the Short cars re- 
cently started at Cleveland were giving per- 
fect satisfaction. 


* * Within the next two or three months 
work will be commenced on over 20 miles 
of electric and cable roads in Oakland, Cal., 
or connecting the city with its suburbs and 
adjacent villages. 


* * 4 special meeting of the stockholders 
of the Kankakee Electric Railway Company 
will be held August 31, at Chicago, to con- 
sider the question of increasing the capital 
stock from $25,000 to $75,000. 


* * Tt is expected that Pittsburgh and 
Braddock, Pa., will be connected by an 
electric railway within the next two years. 
Two routes are now under consideration, 
both backed by abundant capital. 


* * The successful and economical trans- 
portation of heavy loads of cobblestones 
over the street railway in an attachment to 
an electric car proves that it is possible for 
it to carry moderately heavy freight if 
proper facilities are furnished.— Pittsfield, 
Mass., Journal, 


* * Judge Simonton, in an exhaustive 
opinion, dissolved the injunction in the case 
of Henry 8. Heilman against the Lebanon 
and Annville, Pa., Electric Railway Com- 
pany. The petitioner endeavored to pre- 
vent the railway company from oceupying 
the turnpike in front of his residence. The 
work of completing the road will now go on. 


* * The Gardiner and Randolph, Me., 
electric railway was given the right by the 
last Legislature to extend its line through 
Water street in Gardiner—the principal 
business street of the city, but a narrow and 
crowded one—if the city so voted. The 
vote was taken last week, and though the 
railway people were confident of gaining 
permission, it was refused by a vote of 399 
to 379. 


* * A Barrow-in-Furness letter reads: 
‘* Several launches have been introduced on 
Lake Windermere by the General Electric 
Power and Traction Company. Each of 
the launches is 40 feet in length, 6 feet 6 
inches beam, and licensed to carry 40 pas- 
sengers, the speed attained being about eight 
miles an hour. The dynamo for generating 
the power required is erected near Cocks- 
gott Point.” 


* * The property of the Pittsfield, Mass., 
Electric Street Railway has been attached 
at the instance of Mrs. Schwartz. Mrs. 
Schwartz owned a pug dog which was killed 
by the electric cars on the first Sunday which 
they were run. The owner placed her 


damages at $25, which the railway people 
didn’t pay. She put the matter in the hands 
of Lawyer Prediger, who instituted a suit 
against the corporation and attached the 
road and other property of the company to 
the amount of $500. 
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Franklin’s Kite Experiment. 





BY ALEXANDER McADIE, M. A.—REPRINTED 
FROM THE AMERICAN METEOR- 
OLOGICAL JOURNAL. 





Picture to yourself, if you will, an infinite 
ocean of jelly, in which in various parts, a 
liquid is entrapped and entangled. This 
liquid will remain fast bound there until the 
walls of the jelly, which imprison it, in some 


come very damp, or filled with dust, or both, 
and ‘it is analogous to having the jelly be- 
come itself very much of a liquid and its 
restraining power, therefore, small; but let 
the general atmosphere be fairly pure and 
dry, and there is not much difficulty in ‘‘ in- 
sulating” and ‘‘ storing” your electricity. 

What we will want to particularly con- 
sider, in any investigation of the electricity 
of the air, is the ‘‘dielectric strength” of 
the air; or, in the familiar language of our 
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way yield or are ruptured. This will give 
you, as one of the great physicists of our 
day suggests in his ‘*‘ Modern Views of Elec- 
tricity,” a fair model of the general insulat- 
ing atmosphere. Made up, as it is, of a me- 
chanical (not chemica!) mixture of oxygen, 
nitrogen, water-vapor, traces of carbonic 
acid, carburetted and sulphuretted hydrogen 
gases, ammonia, nitric acid and (though 
last, by no means least) dust, our atmos- 
phere wil] stand for the jelly—an infinite 


Re 2. - 
—DIAGRAM OF RicHMAN's Room AND ELECTROMETER. 


analogy, the pressure which the confined 
fluid will exert, and the strain which the 
ethereal jelly can withstand before theliquid 
breaks down the confining walls and escapes 
with a greater or less degree of violence. 
This is what we are now attempting to do, 
viz: Get at the electric stress in the air, and 
it may not be long before we will be able to 
determine by measurement, whether or not 
a thunder cloud overhead has an electrifica- 
tion sufficiently strong to break through the 
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ocean of it—and the entrapped liquid, the air barrier between it and us; and whether 


electrification (or electricity, if you will) 
which we find on the rubbed surfaces of 
glass, resin, etc., or in a natural way upon 
the surfaces of the little vesicles which in 
aggregate make upacloud. While the jelly 
walls hold, the entrapped fluid is like gas in 
an untapped gas well. Thatis, while the 
air completely surrounds the body on which 
an electrical charge resides, the charge will 
remain there, fast bound. Let this air be- | 


we shall have lightning from that cloud; or 
whether pushed and drawn by the winds, 
that cloud-mass with its charge will barm- 
lessly pass by, seeking elsewhere oppor- 
tunity and place to discharge or lose its 
electrical energy. 

That unique genius and great philosopher, 
who, as a militia colonel, underwent the 
rare experience of having his pet pieces of 
electrical apparatus shaken from off their 
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shelves by the ragged and ill-timed firing of 
a salute in his honor, by the regiment he 
commanded (which, by the way, wasabout 
the only service of a war-like character that 
regiment ever performed—it being disbanded 
by order of the king soon after its organiza- 
tion), was the first, as we all know, to bring 
to the attention of the scientific world the 
general identity of lightning with the elec- 
tricity developed by the large frictional ma- 
chines of that time. The famous kite ex- 
periment is described by Franklin in a letter 
dated October 19, 1752. (Letter XII, 
Franklin’s Experiments on Electricity.) 
** Make a small cross of light sticks of cedar, 
the arms so long as to reach to the four cor- 
ners of a large thin silk handkerchief when 
extended. Tie the corners of the handker- 
chief to the extremities of the cross, so you 
have the body of a kite, which being prop- 
erly accommodated with a tail, loop and 
string, will rise in the air, like those made 
of paper, bui being made of silk is better to 
bear the wet and wind of a thunder gust 
without tearing. To the top of the upright 
stick of the cross is to be fixed a very sharp- 
pointed wire rising a foot or more above the 
wood. To the end of the twine next the 
hand is to be tied a silk ribbon, and where 
the silk and twine join, a key may be fast- 
ened. This kite is to be raised when a 
thunder gust appears to be coming on, and 
the person who holds the string must stand 
within a door or window, or under some 
cover, so thatthe silk ribbon may not be wet, 
and care must be taken that the twine does 
not touch the frame of the door or window. 
As soon as the thunder clouds come over 
the kite, the pointed wire will draw the 
electric fire from them, and the kite, with 
all the twine, will be electrified, and the 
loose filaments of the twine will stand out 
every way and be attracted by an approach- 
ing finger. And when the rain has wet the 
kite and twine, you will find the electric fire 
stream out plentifully from the key on the 
approach of your knuckle.” 

There is a certain audacity shown in this 
experiment which fascinates, and undoubt- 
edly had a good deal to do with the deep in- 
terest which this experiment excited when 
first announced, and still excites. It was 
audacious. The fate of Richman was like 
a clap of retributive justice. We may not 
here go into the details of that accident, 
but the rough diagram of the room in which 
the St. Petersburg experimenter was killed, 
as published that year (1753) in the ‘* Philo- 
sophical Transactions,” is worth reproduc- 
ing. (Fig. land Fig. 2). And, supposing 
that we did not know from direct evidence 
that it was lightning that killed Richman, 
an expert of to-day, noticing the escape of 
a companion standing at the time within 
three feet of the victim, would recognize 
by this, and the peculiar *‘ tearing-off” and 
‘‘throwing” effects, the existence of an 
electrical current of exceedingly high po- 
tential, small amperage, and oscillatory in 
character. In order to have before us at 4 
glance, the experimentation of the 50 
years following Franklin’s work, I have 
made a brief table of the chief experi- 
menters and their results. 

We repeated Franklin’s’ kite experiment, 
133 years after its first trial, at the Blue 


Hill Observatory, some 10 miles out from 
Boston. The summit of the Hill has an ele- 


_vatjon of 635 feet above sea level, and is, 


therefore, the highest point on that section 
of the Atlantic seaboard. With the excep- 
tion of two or three neighboring hills, all 
the surrounding country is low and level. 
The average elevation is under 100 feet, and 
on all sides this lowland is well watered, 
having many ponds and small rivers. An 
exact statement of the apparatus used may 
be found in a paper in the ‘‘ Proceedings of 
the American Academy of Arts and Sci- 
ences,” and it will be enough here, to say, 
that we used a multiple quadrant electro- 
meter, a portable dry battery of 100 Beetz 
cells, set up in series, a newly set-up Daniell 
cell, two large kites, silk-covered and tin- 
foiled on the front face, 1,500 feet of strong 
hemp fish-line, around which in a close 
spiral was wound No. 22 uncovered copper 
wire, some insulating materials, an electro- 
meter commutator, binding screws, a con- 
-denser, etc. After all, about the only ad- 
vance which we niade on Franklin’s experi- 
_ ment was in this, that at every step of our 
experiment our electrometer enabled us to 
measure,in terms that can always be referred 
to, the electrical potential of the atmosphere. 
Thus, for example, we first found the differ- 
(Continued on page 842.) 
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The Original Rotary Current Dynamo 
of Haselwander and the Priority in 
the Invention of the Rotary 
Current System. 

From a lecture on the rotary current sys- 
tem, delivered by Dr. Epstein on Apri] 12, 
1891, in the Electrotechnical Society, of 
Frankfort, and published in Nos. 32-34, 1891, 
of the Hlektrotechnischer Anzeiger, we take 
the following particulars with reference to 
Haselwander’s original rotary current dy- 
namo, which was exhibited in the lecture 
hall and was explained by the lecturer and 
by the designer, Herr Haselwander. 

This dynamo, represented in the annexed 
figures, was constructed in the Summer of 
1887, and first set to work on October 12 of 
the same year. It has a four pole field mag- 
net revolving in the interior of the ring 
armature; the armature is wound with a 
layer of wire, divided into 12 coils of 52 
windings each; the coils are grouped in 
three sets, giving three currents displaced by 
120 degrees in their phase; at one side the 
ends of these three sets are connected to- 
gether, the other ends lead to the three ter- 
minals of the dynamo. To enable the con- 
nections to be understood, the annexed 
diagram represents the arrangement with 
only three coils, A, B, C; a, b, ¢ denote the 
dynamo terminals. The second diagram rep- 
resents a ring with 12 coils, similar to those 
of the dynamo. Here the ends of each coil 
are led to an annular terminal board at the 
front of the armature, and there connected 
to terminal screws. The connections can be 
made so as to generate a strong current at a 
low pressure, or, inversely, a low current at 
a high pressure. The output of this machine 
calculated in continuous current, is 25 am- 
peres by 110 volts at 960 revolutions. The 
total weight is 303 kg. (667 pounds), the 
weight of copper 22.2 kg. (49 pounds). 

In the discussion which followed the lec- 
ture above mentioned, and in which Herren 
Haselwander, Lahmeyer, Dolivo-Dobrow- 
olsky, Dr. May and the lecturer took part, 
the question of the priority in the invention 
of the rotary current system was agitated; 
as the matter was discussed mainly by per- 
sons concerned, a brief historical account of 
this invention might be of some interest and 
not without use for a due appreciation of 
the relative merits of each inventor. 

The first idea of a rotary field motor, says 
the London Electrical Engineer, belongs to 
Prof. Galileo Ferraris, who made his experi- 
ments relative thereto in the autumn of 1885, 
and on March 28, 1888, delivered a report 
upon his system in the R. Accademia delle 
Scienze di Torino ; his paper was published 
in the ‘‘ Transactions ” of that academy in the 
same year. By combining two separate 
equiperiodical alternate currents differing by 
90 degrees in their phase, he generates in a 
stationary four pole field magnet a rotating 
field which drives a massive or closed coil 
armature. He obtains the two working 
divergent currents from a single alternate 
current in the following ways: (1) By 
doubling the original alternate current with 
its secondary current produced in a trans- 
former; (2) by splitting the origional or the 
secondary alternate current in two branches, 
one of which is suitably retarded in its 
, phase by means of self-induction; (8) by 
combining two divergent phase secondary 
currents produced by the original in two 
different transformers, or in a single trans- 
former specially designed for this purpose. 

On May 18, 1888, Tesla, in America, re- 
ported upon his rotary field system; the two 
alternate currents, differing by 90 degrees 
he employed fordriving a rotary field motor 
were generated directly by means of a 
Gramme armature dynamo and transmitted 
to the motor by means of four single wires, 
which number was subsequently reduced 
to three. 

In the summer of 1887 Haselwander, in 
Germany, designed a four pole rotary cur- 
rent dynamo generating a complex current 
of three currents displaced by 120 degrees in 
their phase, and transmitted by means of 
three single wires; he employed in his dy- 
namo the so-called open interlinking. On 
July 21, 1888, Haselwander applied for a 
German patent, the specification of which, 
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sealed under the same date, on account of 
some formalities had to be renewed, was 
accepted in 1880 and published in June, 1890. 

On May 9, 1887, Bradley applied for an 
American patent, the specification of which 
was published on October 2, 1888. In this 
patent he describes the generation of two 
alternate currents, differing by 90 degreesin 
their phase by means of an ordinary Gramme 
armature ; the currents are taken off four 
slide rings and transmitted by means of four 
single wires. In a subsequent patent, ap- 
plied for on October 5, 1888, and published 
on August 20, 1889, Bradley reduces the 
number of slide rings and that of conduct- 
ing wires to three, for generating a three- 
phase current complex, the single currents 
of which differ by 120 degreesin their phase. 
He employs the so-called closed interlink- 
ing. 

From this short sketch we see that Farraris 
first conceived and worked out into a sys- 
tem the idea of rotary field working; Tesla 





separate divergent-phase currents, by méaas 
of a dynamo for driving rotary field motors ; 
Haselwander and Bradley are the inventors 
of the generation of the interlinked three- 
phase rotary current by means of a dynamo 
for driving rotary field motors. 

The merits of subsequent inventors con- 
sist partly in purely practical perfections, 
and partly in slight arbitrary modifications 
of the existing system. 


An Odd Suit Against the Mount Morris 
Electric Lighting Company. 


An odd suit has just been brought against 
the Mount Morris Electric Lighting Com- 
pany, and an injunction will be asked for to 
compel the company to discontinue the use 
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HASELWANDER’S DyNAMO. 


of a couple of arc lights placed under the 
windows of a flat in Harlem. 

Howard H. Morse has for several years 
past been living on the first floor of the 

 apepeen Apartment House, at Lenox Avenue 

f and 125th street. Directly beneath the flat 
and fronting on 125th street is the store of 
Boynton & Company. On May 19 last, the 
dealers in the store had two electricarc lights 
hung from the lower part of the windows of 
Mr. Morse’s flat, over the show windows of 
the store. The lamps answer the purposes 
of Boynton & Company, as they shed a bril- 
liant light upon the goods displayed in the 
show windows. 

They also throw a brilliant light into Mr. 
Morse’s rooms, and to this free illumination 
Mr. Morse decidedly objects. 

A third and greater nuisance, however, 
consists in the myriad of moths, bugs and 
other insects which are attracted by the in- 
tense light. Mr. Morse claims to have suf- 





Fic. 3.—HasELWANDER'S Rorary CURRENT DyNAMO OF 1887. 


An Electric Fly Trap. 

A certaia storekeeper in Richmond, Ind., 
with some knowledge of electricity and con- 
siderable ingenuity in getting up window 
attractions, recently constructed an elec- 
trical fly catcher that is unique. It consists 
of a small induction coil, giving about a 
quarter inch spark, with a couple of cells of 
battery and a series of fine wires strung on 
a board, very much as in the musical instru- 
ment called the zither. Each alternate wire 
is connected to a terminal of the coil, and 


the sliding regulator so adjusted that the 
spark will not strike across between wires 
until an unlucky fly alights on one wire, 
when the projecting vody receives a spark, 
and the victim takes a header between the 
wires and leaves the field clear for the next 
comer. 


fered tortures during the hot weather. If 
the windows are left open to admit the even- 
ing breezes the rooms become brilliantly 
iiluminated and hundreds of moths come in 
and fly about the room. Ifthe windows are 
closed and the blinds are pulled down to 
keep out the light and moths the rooms be- 
come hot and almost uninhabitable in the 
warm weather. 

Mr. Morse asked the electric company to 
remove the lights, but his request was not 
heeded, and so he decided to bring suit 
through his attorneys, Morse, Koones & 
Findlay, of 10 Wall street, to compel the 
company to remove the objectionable lamps 
and to pay him $500 for damages. 

The Mount Morris Company claims not to 
be responsible to Mr. Morse. 
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-— Philadelphia capital is to go South 
and erect an electric light plant at Charleston, 
8. C. 
—— The engine in the electric light plant 
at Bushnell, Ill., exploded August 10. The 


engineer was killed and the station demol- 
ished. 
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— At Colfax, Washington, last week, 
the electric light plant was totally destroyed 
by fire, supposed to have originated from 
the furnace. The loss is estimated at $10,000. 


—-— It is reported that the sales of the 
Thomson-Houston Company have been about 
50 per cent..greater in the railway depart- 
ment, so far, in 1891 than in 1890, a small 
percentage larger in the arc lighting depart- 
ment, and only eight per cent. less in the 
incandescent lighting department. 


NEW ELECTRICAL BOOKS. 

[The following new electrical books will be 
sent by the Book Department of the ELecrri- 
CAL Review, postage prepaid, on receipt of 
price. ] 

ELECTRICAL TRANSMISSION HAND-BooK. 
By F. B. Badt. Pp. 97; 22 illustrations. 
Price, $1. 

This is the latest in Lieut. F. B. Badt’s 
series of hand-books. A number of interest- 
ing details dealing with calculations for the 
transmission of power are given. The alter- 
nating current transmission of power is not 
given quite the prominence it undoubtedly 
deserves. The book also contains many in- 
teresting and important tables arranged con- 
veniently for reference. 

TELEPHONES: THEIR CONSTRUCTION AND 
Firtine. By F. C. Allsop. Pp. 191; 
168 illustrations. Price, $2. 

The reader will find this book to be a 
popular description of a great number of 
forms of telephone apparatus, together with 
instructions for use. It is a fitting addition 
to any electrical library. 

ARITHMETIC OF ELecrrRicity. By T. 
O'Connor Sloane, A. M., E. M., Ph. D. 
Pp. 188; illustrated: Price, $1. 

This is a practical treatise on electrical 
calculations of all kinds, reduced to a series 
of rules, all of the simplest forms, and in- 
volving only ordinary arithmetic. Each 
rule is illustrated by one or more practical 
problems, with detailed solution of each one, 
followed by an extensive series of tables, in- 
cluding the following subjects: All kinds 
of units of measurement of electrical and 
mechanical work, energy and heat; rela- 
tions of different systems of all kinds of 
units; relation of different wire gauges, 
American and foreign; electrical properties 
of wire of different sizes; specitic resistances; 
thermo-chemical and electro-chemical equiv- 
alents, useful factors. ‘ 
ELECTRICITY AND ITS RECENT APPLICA- 

Tions. By Edward Trevert. Pp. 346; 

copiously illustrated. Price; $2. 

This work aims to be a treatise relating to 
the practical part of electrical science. The 
needs of students and amateurs have been 
borne in mind in its preparation. An illus- 
trated dictionary of electrical terms and 
phrases is included. 

Primary Battrerres. By Henry 8. Car- 
hart, A.M. Pp. 193; 67 illustrations. 
Introductory price, $1.50. 

The author, Professor Carhart, of the Uni- 
versity of Michigan, has endeavored to add 
a worthy portion to the limited literature of 
primary batteries at the disposal of English 
readers. A thorough knowledge of the 
principles involved in the construction, 
operation and theory of primary batteries is 
of undoubted service to those beginning an 
extended course of study in the applications 
and engineering of electricity. It is indis- 
pensable to one whose occupation requires 
familiarity with these most simpleand useful 
means of producing electric currents for 

ractical purposes. This little book has 
en written with both of these classes of 

readers in mind. Any electrician can add 
this work to his library with profit to him- 
self, 
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FRANKLIN’S KITE EXPERIMENT. 
(Continued from Page 340). 


ence between the potential of the ground 
and the potential of the air, at a point about 
two feet from the observatory walls and five 
feet above the ground. For this purpose 
we used the insulated water-dropper method 
devised by Sir William Thomson. The po- 
tential of the air at such a point, as we shall 
see, is almost that of the ground. With the 
kite 200 feet high, the aluminum pointer of 
the electrometer, when thrown into connec- 
tion with the kite-string was deflected with 
a considerable impulse, beyond the limit of 
the scale (over 500 volts), or, in other words, 
indicated an electrification of the air at 
that point as high as 500 Daniell cells, set up 
in series, would give. Franklin put his 
knuckle to the brass key and got a slight 
shock and a small spark. We gotthe same, 
and when our kite was 1,000 feet high, we 
got sparks which we measured and found to 
be over 44 inchin length. We had our kite 
up on several days, and for as many as 
12 bours at a time; and on one perfectly 
cloudless lovely Summer afternoon we got 
our first sparks from a perfectly cloudless 
sky. Aside from the scientific measure- 
ments of the potential of the air, which we 
were after, we found that one sitting within 
the. ‘‘ instrument-room” of the observatory, 
with his back to the windows, and watching 
only the movements of the electrometer 
needle could say positively, as quickly as an 
observer outside watching the kite, whether 
the kite was rising or falling. A rise in the 
position of the kite, even when 1,000 feet 
high, was shown instantaneously by the in- 
creased voltage, and vice versa. 

Now, to make some practical use of the 
knowledge thus gained, that as we ascend in 
the atmosphere, the electrical potential of 
the airincreased! Wemusthave, first, some 
proper notion of what the rate of increase 
is; what, at a given elevation, the potential 
may be estimated at, if our purpose be to 
utilize this natural electrification in the serv- 
ice of man, or as they proudly said in by- 
gone days, ‘‘to harness up the electricity of 
the heavens,”—unaware that the electricity 
of the heavens is always at work in the 
service of man, and that every flash of 
lightning is visible evidence of the expen- 
diture of a certain amount of the accumu- 
lated electrical energy of the atmosphere in 
clarifying and reinvigorating the air for 
man’s and Nature’s breathing. We havea 
common class-room experiment of filling a 
half-gallon fruit-jar with smoke, and letting 
it stand a while to show that 
there is but little settling of the 
smoke particles, The cover of 
the jar is made of hard rubber, 
through which run two binding- 
screws and terminals. We pass 
a spark inside the jar, from one 
terminal to the other. Instantly 
the smoke settles, the atmosphere 
of the jar is cleared, the smoke 
particles are driven with some 
force to the bottom and sides of 
the jar—and not one or two, but 
frequent washings are necessary 
to remove the smoke odor. Our 
atmosphere is not a dust jar ex- 
actly, but every once in awhile 
it badly needs to have the dust 
and impurities in it settled, 
shaken out of it; and this is 
exactly what a lightning flash does. 
And a very important work it is. 

Some two or three years ago, 
some further experiments were 
made, under the direction of the 
Chief Signal Officer, at the top 
of the Washington monument, 
Washington, D. C., which was 
at that time the highest edifice in 
the world. We were 500 teet 
above the city streets. Instead 
of the kite, we used a water- 
dropper collector. We will take 
one July afternoon. Looking 
out of the west window, about 
2.45 p.M., far beyond Arlington 
and the Virginian hills, to the 
west and southwest, the eye saw 
a pallium of dark cumulostratus 
cloud creeping onward to the 
banks of the Potomac. The 
storm was possibly 25 miles away. 
It needed little experience to 
foretell a thunder-squall. In five 
minutes fant can hear the rumble 
of the thunder; by 3.15 P. m. 
the storm is overhead, and the 
lightnings are fast and vivid 
around the monument. Every 
window save the one through 
which the nozzle of the collector 
projects is closed, and the heavy marble 
slabs bolted, for the fury of the wind 
at that height and time would have 
driven us from our place. But what has 
the electrometer needle been doing all this 
time? Quiet? No! From the very begin- 
ning, flying from one high value to another ! 
8,00) volts! and the sparks are crackling 
thick and fast between the fine wire we use 
for the suspension of our needle and the 
neck of the brass top plate of the electro- 
meter, the nearest metal to it. With all our 
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experience and care the harness will not 
hold the steed. We measure frequently as 
high as 3,000 volts. The sparks were pop- 
ping merrily away at a rate of 10 or 15 per 
second. There were two intense flashes 
about 3.10 Pp. M., so remarkable as to excite 
comment at thetime. What effect had they 
on us? It is an old truth that whoever 
seeks to pry into natural secrets will find 
Nature herself willing to meet him half- 
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As the stream of water showed itself so 
very sensitive to the electrification of the 
cloud, we were lead to wonder whether or 
not the charge of the thunder cloud could 
be so effective as to facilitate evaporation by 
actually pulling the water in minute drops 
from the stream. The following experi- 
ment seems to prove couclusively that a 
thunder cloud can bring about an accumula- 
tion of water and dust particles upon itsell. 
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potential that the scientist finds his field. 
Lightning is the show member of the group, 
but the auroral crown, band, streamer, dust 
or baze, or the St. Elmo fire, the gentle 
brush discharge that we find on Pike’s Peak, 
or any high mountain, under certain meteor- 
ological conditions, is cqually important. 
To know that we can get sparks from a sky 
perfectly cloudless, or that the potential of 
the air increases as we ascend, or that the 
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way. We saw it first with these flashes, 
and afterwards found it to be true with every 
flash, that we could use our stream of water 
as a time-piece to tell us when a flash of 
lightning was going to occur! Previous to a 
flash, the stream under the influence of the 
increasing electrification twists and splits 
into threads and spray, until the very instant 
that the flash occurs, when it resumes its 
even rounded normal character. It is very 
much as if our jelly wall or air barrier was 
pulled at each end, or, to make a still easier 
analogy, asif the air between the earth and 
the thunder cloud were a rope with the 
cloud electrification pulling it towards itself 
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and the induced earth charge pulling its 
way. Now, then, the individual fibres in 
the rope, as the pull increases, begin to stand 
out at right angles to the rope itself. Our 
insulated water stream, flowing from the 
nozzle of our collector, is an individual 
fibre in the rope, and can be made to give us 
warning of how great the electric pull is. 
We suggest this to all photographers who 
wish to know just when to expose to catch, 
photographically, the lightning flash. When 
the air rope breaks, the flash occurs, 








In place of a charged cloud, we took @ 
highly polished brass plate, well insulated, 
and raised to a very high potential. Bring- 
ing it near the fine stream ot water, and 
holding it some four or five inches away 
and above the stream, we find at once a de- 
posit upon it of minute drops of water. 
These have been actually torn from the 
stream and against gravity, too. 

It is now known that steam jets, as well as 
water jets, respond to electrification. Lord 
Rayleigh found it possible to close up a 
straggling jet; Robert Helmholtz electrified 
steam jets and found it possible to get dif- 
fraction colors varyirg with the potential, 
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potential gradient at a given height is deter- 
mined by barometric pressure, humidity and 
other meteorological factors, these and many 
more crown the less showy work of constant 
observation. In the Kew Observatory, at 
Parc St. Maur, at Lyons and Perpignan, 
this work goes on, seemingly of no import- 
ance to the business world. And yet it is 
the unexploited work of the man of science, 
studying year in and year out, questions of 
solar physics, that determines to-day the 
ownership of land and the safety of com- 
merce. It tells us how much the north 
point of the surveyor’s compass changes 
from day to day, from year to year. Like- 


Fic. 3.—MULTIPLE QUADRANT ELECTROMETER. 


and, finally, Shelford Bidwell, but a year or 
so ago, showed both the change in color of a 
steam jet with electrification and theincrease 
in the size of the water particles, and thereby 
the possible explanation of the orange and 
reddish yellow tints of the thunder cloud. 
Thunder storms are, of course, the 
most imposing and sensational, if the 
word may be allowed, of the mani- 
festations of the electrical energy of the 
atmosphere. But it is in the steadily con- 
tinued, quiet, systematic observations of the 


wise, only by continuous and patient obser- 
vation shall we get that knowledge, enabling 
us to have not only reliable bulletins of the 
weather, but what we may expect our bod- 
ily suffering and enjoyments for the day to 
be, in so far as the weather affects these. 
For years many of the medical profession 
have wished for these curves—the continu- 
ous records of the potential of the atmos- 
phere in their vicinity—for comparison with 
their statistics of certain nervous complaints, 
mental depression, hysteria, etc., etc. The 
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horrible feelings of depression which many 
experience just in advance of a thunder 
storm, and the great relief after the passage 
of the storm, if it were only possible to plot, 
might show, perhaps, a surprising corre- 
spondence with the curve of the potential 
changes. ; 

Two curves obtained by photographic 
registers are given to illustrate the potential 
conditions for two days. The base line is 
supposed to be zero potential, or, as it is 
commonly put, the normal potential of the 
sround. Beginning with 12 M., June 3, we 
notice a marked disturbance about 4.45 P. M., 
possibly due to heavy clouds, with further 
disturbances after culminating in tbe thun- 
der storm of the early morning of June 4. 
Such a dayis an exceedingly trying one, 
especially to persons with a higbly devel- 
oped nervous organization. The second 
curve, on the other hand, represents the 
conditions of a far less trying day. The 
variation in the potential due to heat light- 
ning is noticeable. 

——_—_--<.>-—__—__ 

Success of the Minneapolis Street Rail- 
way Company’s Underground 
Conduit System. 

The electric system of the Minneapolis 
Street Railway and the St. Paul City Rail- 
way Companies is, without doubt, the most 
complete and one of the most extensive sys- 
tems in the world. 

The underground conduit system em- 
ployed by the Minneapolis Street Railway 
Company for carrying its mains and feed- 
ers has several times been mentioned in our 
columns. A series of tests having been re- 
cently obtained from the street railway com- 
pany, we take pleasure in bringing the mat- 
ter before our readers again. 

The novelty of the system employed 
throughout lies in the fact that there is not 
a wire in sight in the heart of the city ex- 
cept the overhead trolley wire. The feeders, 
mains and track feeders are contained in a 
conduit underground. The trolley wire 
connects with the feeders by means of a 
sub-feeder through the hollow iron support- 
ing poles. 

The conduit is located between the tracks 
and is built as follows: Two inch plank, 
first treated by boiling in fernoline, is used 
for constructing a long trough of the de- 
sired size. This trough is nailed together so 
as to be continuvus and without joints from 
manhole to manhole, a distance of 408 feet. 
The trough is placed below the surface at 
such a depth that the top is six inches below 
the paving blocks. 

The conduit proper consists of a number 
of heavy paper tubes of the Interior Con- 
duit and Insulation Company’s make. The 
tubes employed are one inch and one inch 
and a quarter inside diameter, laid in the 
trough in ten foot lengths and separated 
from each other and the sides and the bot- 
tom of the trough by rings or spacers. The 
tubes are made continuous from manhole to 
manhole by use of a telescopic joint. After 
the tubes have been properly put in place, 
pitch liquified by heat is poured in, filling 
the interstices and leaving a series of highly 
insulated raceways with a solid insulating 
filling, impervious to moisture, around them. 

The system is the first installation of un- 
derground conductors ever made in which 
bare copper wires were drawn into a conduit 
without other insulation than the conduit 
itself. There is at the present time about 60 
miles of bare copper cable resting in the con- 
duits, varying in size from 100,000 to 500,- 
000 C. M. The ivsulation resistance on the 
entire amount of tubing with overhead trol- 
ley and outlying feeders, as shown by actual 
test, is as high as 1,031,147 ohms. 

A large amount of this conduit has been 
in service since September, 1890, and has 
not developed a single fault. 

The most emphatic and reliable tribute to 
the excellent results of this new method is 
found in the additional order for 200,000 
feet of tube recently filled by the Interior 
Conduit and Insulation Company. The 
original order was for 400,000 feet. 

Some recent tests of the feeders in the 
conduits show an insulation resistance which 
speaks for itself. 


Feeder a 37,719,598 ohms. Length 3,122 ft. 
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The drop in the potential at the terminal 
of the feeders employedin the conduit is 
five per cent., while fon the other systems, 
where overhead feeders are used, 10 per 
cent, and over is the result. 
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The Misplaced Telephone. 

Col. John A. Cockerill, the able editor of 
the New York Commercial Advertiser, was 
evidently in a pessimistical and satirical 
mood when he wrote this: 


Far be it from this journal to attempt to 
keep a dollar’s worth of patronage away 
from Millionaire Platt’s new tavern at 
Tampa, Fila., which he has just finished, 
without regard to expense, to rival the 
hostelry of mine host Flagler, at St. Au- 
gustine. But we have to state it as our 
solemn conviction that Mr. Platt knows no 
more about keeping a hotel than did the 
historical old lady of Indiana. 

It is the telephone that will ruin the 
Tampa tavern. The manager is advertising 
far and wide that ‘‘ telephones have been 
placed in all the rooms; the office can be 
called up at any time by telephone, and the 
occupants of different rooms can always 
have telephonic communication with each 
other,” etc., and no extra charge in the bill. 

No man who has ever lived within shout- 
ing distance of a telephone need be told that 
the Tampa tavern is just the one to keep 
away from. The telephone terror is one to 
be held in check at any time, and particu- 
larly should it be muzzled in a hotel, instead 
of turning it loose among a hundred guests, 
to distroy their peace of mind and wreck 
their future. 

Better than the telephone, which terror- 
izes, is the so-called electric bell, which is 
always out of order, and, therefore, never 
electrifies. Even better than the telephone 
is the old-fashioned cord with a tassel on 
one end and nothing on the other end, which 
the thirsty guest pulls until hope dies in his 





NEWSPAPER ADVERTISING. 


FIFTH OF A SERIES OF ARTICLES ON THIS 
IMPORTANT BRANCH.—VIEWS OF A SUC- 
CESSFUL ADVERTISING WRITER 
AND MANAGER, 








The writer of the article on advertising, 
published below, Mr. J. A. Richards, is 
widely known as an expert writer of adver- 
tising matter. 

During the Summer of 1888, Victor F. 
Lawson, proprietor of the Chicago Daily 
News, caused to bz inserted in the leading 
journals of the country an announcement 
to the effect that he was about to advertise 
his paper exclusively, and being desirous of 
doing so to the best advantage, had deter- 
mined to offer a cash prize of $1,000 for the 
best written advertisement embodying the 
leading features of his journal. Mr. Rich- 
ards won the prize, being the successful one 
out of 824 competitors. 

A LITTLE BIT OF THE NEGATIVE SIDE OF 
ADVERTISING. 
To THE EpiTor oF ELECTRICAL REVIEW: 

This for the lack of a better title! And 
nuw because advertising is not an exact sci- 
ence, and because it is, to a large extent, a 
profit and loss account, aud because it has 
been for years worthy of the study of men 
who can give their entire time and thought 
and diversified talent to the subject, I want 


Mr. J. A. RICHARDS, 
WINNER OF $1,000 PrizE ror Best WRITTEN ADVERTISEMENT. 
to tell the subscribers of the ELECTRICAL 
Review that I am becoming more and more 
surprised every day at the littleness of my 


parched larynx, and then he goes down 
stairs and gets it himself. 

When the “‘ hello” is hushed, theinfluence 
of this journal will be thrown toward the 
Tampa tavern, and not till then. 

——_ ome 
Edison Motors in Minneapolis. 

Newspaper reports have stated that the 
Edison motors are being discarded in street 
railway work at Minneapolis, Minn. The 
following letter from Mr. Thomas Lowrey, 
president of the street railway company, 
proves these reports to have been false: 

Mr. Jonn Murr, Gen’l Mgr., Ry. Dept., Edison Gen- 
eral Electric Co., New York. 

Dear Sir: Referring to the newspaper report to 
which my attention has just been called, saying that 
the Minneapolis Street Railway Company has dis- 
carded the Sprague-Edison motors, I would say 
there is no truth whatever in the statement. We 
are using the motors and they are giving satisfac- 


tion. Yours truly, 
(Signed) Tomas Lowrey. 
MinnEaPo.is, August 8, 1891. 
———— ome 


A Boston concern is preparing to build 
an electric light station on the site of 
the old Alger furnace, a mile north of 
Housatonic, Conn. The water power thus 
utilized, after being idle for many years, 
belongs to the Monument Mills Company, 
and it is purposed to supply the villages of 
Housatonic, Stockbridge and Lee, with elec- 
tric lights. 


absolute knowledge in reference to it. This 
state of mind doesn’t arrive until one has 
been through the woods with a good many 
advertisers and blazed the way for them, 
counseled with them and all that, and all 
that, so that if you, good reader, haven't 
arrived -at that stage as yet, don’t feel dis- 
couraged ; it will come if you keep at it 
long enough. 

There are a few things that I have learned, 
and a few on the negative side of advertising. 
I have found out a thing or two that adver- 
tising isn’t; and a few especially with ref- 
erence to trade journals. 

In the first place, it isn’t alittle bit of busi- 
ness policy to keep the paper on the right 
side of a business house, and to keep it by 
granting it favors in one way or another in 
the line of editorial mention. Now, under- 
stand me, this little bit of policy may be all 
right in itself ; it may be very well for you 
to keep the good will of your trade editor, 
as you think, by giving him a ‘‘card” to 
run in his paper, but my contention is that 
that isn’t advertising and it shouldn’t be so 
called. I am confident that the editor of 
the ELecrricaL Review feels certain that 
the advertising pages of his publication are 
valuable as they stand alone ; and, whereas, 
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human nature will never be so thoroughly 
eradicated from the average editor, as to 
prevent bis feeling a warm editorial liking 
for any one who does patronize his advertis- 
ing columns, he is still desirous that those 
columns should truly be advertising columns, 
and not ‘‘policy columns,” if you under- 
stand the word. 

The trade paper whose advertising value 
depends entirely upon the benignant smile 
of the editorial columns, and is published 
for nothing more than to perpetually puff 
its advertisers, ought to die, and will, no 
doubt ; say you not so, Mr. Editor? 

Advertising isn’t trade pride, either, al- 
though trade pride may be very well in it- 
self. One may think that the fact that 
Tom, Dick & Company, manufacturers of 
or dealers in the same line of good as one’s 
self, bas a card in a certain trade paper is 
good and sufficient reason why one should 
appear alongside of them, just to let them 
know that one is in the field. My conten- 
tion is that this isn’t necessarily advertising, 
and shouldn’t be so called; it had far better 
be charged on the ledger to trade pride or 
some such thing. Here, again, let me say 
that my knowledge of the editorial intention 
of the ELEcTRICAL REVIEW makes me con- 
fident that it is the honest desire of every one 
connected with the paper to make its adver- 
tising columns valuable beyond question to 
every advertiser; but the advertiser must re- 
member that he is largely responsible for 
the results from his effort, and if he puts his 
‘‘card” in the paper solely from motives of 
policy or trade pride, the results are likely 
to show along those lines only, for his whole 
attitude to the paper will not inspire him 
with confidence in the preparation of his 
matter, and the reader will be able to see 
little or nothing in the so-called advertise- 
ment. 

But cannot policy and trade pride be made 
good advertising? Yes, indeed they may, 
and that all depends upon the stuff of which 
the advertisment is made and in the spirit in 
which it is stirred together. 

Finally, a card in the paper kept standing 
indefinitely is not advertising, under any cir- 
cumstances. A card is a simple introduction, 
and should be used for such purposes only, 
and then it should be put away—merely to 
give the address of a business house which is 
likely to be of use to the reader at some fu- 
ture time. From the time the card. is pre- 
sented, in every subsequent issue of the 
paper, advertising—true advertising—ought 
to begin and continue. Indeed, the standing 
business card in the usual trade or other 
paper is an advertising abomination, for it 
tends to spread further and further the im- 
pression that advertising doesn’t pay, when 
in reality advertising is so different a thing 
from this card printing in its preparation 
and in its effects as not to have any kinship 
with it at all. My, what value there is in 
advertising space, if it is appreciated! On 
the other hand, what thousands of dollars 
are wasted on ‘‘ cards” which, in turn, dis- 
credit the whole business of advertising. 

Behold these three things, neither of 
which standing alone is advertising; nor are 
the three things put together advertising. 
But what is advertising? Ah, the subject is 
rich and too meaty for me to attempt to dis- 
cuss in this article; but isn’t it of value to 
know what advertising isn’t? 

Truly yours, 





New York, August 15. 
——-e =» o—_— 

John R. Spears, one of the most enterpris- 
ing of New York newspaper men, and the 
author of a recent article on the devastating 
sandwaves at Capes Henlopen and Hatteras, 
has made a distinct reputation as a traveler 
in out-of-the-way places. An article by Mr. 
Spears on *‘Old American Homes” in the 
September number of Scribner's Magazine, 
is the result of extended observation, espe- 
cially in the West and Southwest, where Mr. 

made a notable journey at the time of 
the Oklahoma boomer excitement. It is 
illustrated from photographs, made by the 
author,’of some very unique frontier dwel!- 


ings. 








| 







ELECTRIC 





AL REVIEW 





Augusts22, 1891 




















The Franklin Electric Com- 
pany, 535 Delaware street, Kansas City, 
Mo., are sending out handsome lithographs 
carrying their advertisement. 

Mr. J. W. Mason, formerly connected 
with the Central Electric Supply Company, 
has gone into business for himself at 527 
Delaware street, Kansas City, Mo., where a 
full line of electrical supplies will be carried, 

The “ Perfect’”’ Insulator, illus- 
trated in these columns a few weeks sinee, 
sold by the Central Electric Company, is 
being received with very gratifying favor by 
construction men, and already a considerable 
number have been sold. 


The Standard Underground 
Cable Company, of Pittsburgh, has 
secured a contract from the Minnesota Brush 
Electric Light Company to lay the wires for 
the lighting of Minneapolis. About 400,000 
feet of cable will be used. 

The Phosphor-Bronze Smelting 
Company, Limited, Philadelphia, have 
issued price list No. 8, for 1891. A com- 
plete list of phospher-bronze products, in- 
cluding various styles of wire, is chronicled. 
A number of tables of sizes and weights 
forms a part of the price list. 

The Ball Engine Company, Erie, 
Pa., have just issued a remarkably hand- 
some catalogue of their well known simple 
tandem compound, cross compound, and 
triple expansion engines. There are many 
handsome wood cuts showing the various 
parts and construction of the engines. 

The Electrical Supply Company, 
Chicago, have issued a handsome illustrated 
pamphlet in which they “‘ plainly announce” 
their removal from 171 Randolph street to 
very much larger and better quarters at the 
corner of Michigan avenue and Randolph 
street. This company’s rapid growth is not 
surprising to those who know Mr. Terry and 
his energetic and progressive general man- 
agement. 

Ball Engine Company.—The Met- 
ropolitan Street Railway Company, of 
Macon, Ga., have recently ordered from the 
Ball Engine Company, of Erie, Pa., a com- 
plete plant consisting of a 150 horse-power 
tandem compound engine, boiler, heater, 
pump, ete. Dravo & Black, the Pittsburgh 
representatives of the Ball Engine Company, 
of Erie, Pa., have sold to the Braddock 


Street Railway Company of Braddock, Pa., 


a 100 horse-power Ball engine, also boiler, 
heater, pump, etc. They have also sold to 
the Pittsburgh Plate Glass Company, two 
150 horse-power Ball engines. © 

The Pond Engineering Com- 
pany report increased activity in the terri- 
tory tributary to their Chicago and St. Louis 
offices. In addition to the two 400 horse- 
power Armington & Sims engines now be- 
ing furnished the Edison station in Chicago, 
they have just started a ‘250 horse-power 
Armington & Sims in the station of the 
Cicero and Proviso Electric Railway. This 
is the second electric railway now in Chicago, 
both of which are using Armington & Sims 
engines, furnished by the Pond Engineering 
Company. They are also furnishing the 
Murphysboro Water Works and Electric 
Light Company with an Armington & Sims 
engine of 120 horse-power, a complete steam 
plant for the Grand Ridge, Ill., Electric 
Light Company, and one automatic engine, 
vertical pattern, to the Chicago office of the 
Edison General Electric Company. 


Pond Engineering Company.—R. 
F. Van Ness & Company, of Valparaiso, 
Ind., have arranged to install an electric 
lighting plant, and have purchased their ma- 
chinery, including two steel boilers, and an 
Armington & Simsengine. This order was 
placed with the Chicago office of the Pond 
Engineering Company. The Salt Lake City 








Power, Light & Heating Company have 
found it necessary to make a large increase 
in their power plant, and have ordered two 
additional Armington & Sims engines from 
the Pond Engineering Company, St. Louis. 
The Sioux City Gas Light Company, of 
Sioux City, Iowa, are making some exten- 
sive changes in their power plant, and will 
put in two large Armington & Sims engines. 
This company has been using a 400 horse- 
power engine of this make for some time 
past. The Pond Engineering Company of 
St. Louis have the order for this additional 


work, 
—— ore 


A Successful Press Clipping Bureau. 

Robert and Linn Luce, proprietors of the 
Press Clipping Bureau, have been obliged 
by the growth of their business to seek 
larger quarters, and have found them at 68 
Devonshire street, directly opposite the 
Globe Building. Here they have connect- 
ing floors of two buildings, giving them a 
suite of eight rooms admirably arranged for 
their work, and in a location that could 
hardly be surpassed. When they started 
the bureau, three years ago, one of them 


could attend to all the work. Now they 
have about 25 employés, and there is no 
busier oflice in town. Robert Luce, it will 


be remembered, was for along time with 
the Globe, and Linn Luce was with the 
Herald.—New York Journalist. 
=e 
The Latest Figures. 
Whipple's Reports, for August, 
the following information : 


. CENTRAL STATION COMPANIES, 
Stations in United States 
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IF. you have anything pertaining to electric 
machinery you want to sell, send us the de- 


scription. 


IF you want anything pertaining to electric 
machinery, send us your inquiries. 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 
MACHINERY IN STOCK. 





Engine Lathes, 10 in. x 4 ft.; 1lin. x 5ft.; 12in. x 
6 ft.; 14 in. x 6 ft.; 16 in. x6 ft.; 18in. x 8 ft.; 
8 ft., with tapes attachment; 22 in. x 12 ft. and 14 ft. ; 
24 in. and in. x 16 ft.; 
36 in. and 38in. x 20 ft.; 42 in. x12 ft.; 56in. x 18 ft. ; 
72in. x 20ft.; 108in. x 22ft. Fox Lathes, 13 in. x 
5ft.;14in. x5 ft.;15in. x 6ft.; 1sin.x6ft. Turret 
Lathes, 12in. x 5 ft.; 14 in. r 5 ft.; 15 in. and 16 in. 
x 6 ft.; 18in. x 6ft.; 86 in. x 8 ft. 

Planers, 16 in. x 16in. x 3 ft.; 200in. x20in. x 4 ft.; 
24 in. x 24 in. x 6ft.; 30in. x 30in. x 6ft.; 86in, x 
86 in. x 10 ft.; in.’ x 42in. x 12 ft.; 72in. x 60in. x 
15 ft.; 72in. x 60 in. x 20 ft. 

Friction Shapers, 15 in., 16 in., 20in., 22 in., 32 in 

Crank Shapers, 6 in., 8 in., 10 in., 12 in., 15 in., 16 
in., 20 in., 24 in., 28 in 

Screw hechinen, Tes. 1, 2,3, 4, with or without 

Gevow Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 53, Ferracute, Nos. 1, 2, 3, 
Stiles & Parker. 

20 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and2. 83 Cam Cutters. 

Bolt Cutters, 4 in. to 1 in., 1% in. to 2 in. 


2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. ‘ ’ 
1 New Horizontal Boring Machine. Newark 


Machine Tool Co. 
Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362. 
115 Liberty Street, New York. 


20in. x | 


30 in. x 10 ft. and 18 ft.; | 


THE LAW 
Double Cylinder Battery. 


¢ 


Surface o! 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 
cuit cell. 

Weigh care 
fully these ad 
vantages. 

















Its sale has steadily incrsased for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


87 JOHN STREET, NEW YORK. 


EWELS for scientific purposes. Sapphire 
and Agate Galvanometer Jewels. 
Sapphire Dies and Cutters for Fibres. 
JOHN WENNSTROM, 


JOHN AND DUTCH STREETS, 
NEW YORK. 


THE REMINGTON 





COR. 





STANDARD 


TYPEWRITER 





Is to-day, as it 
has ever been, 
the leading 
Typewriter. 
Carefully 


tested im-™ 





Send for 
are constantly » /iustrated Catalogue. 


provements 


added to this famous machine. 


Try Our Sennen Brand of chad Ribbons 


Wyckoff, Seamans & Benedict. 


327 Broadway, New York. 








MANUFACTURED BY 


Charles A. Schieren & Co 


45, 47, 49,51 FERRY ST., 
Cor. CLIFF ST. 





=> BRANCHES: 
| BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
| CHICAGO, 46 SOUTH CANAL STREET, 














THE ELECTRICAL ENGINEERING COMPANY, 


Contractors for Complete 


MONON 
and 


Are, Incandescent 


ower Plants. 


ROOM 603, 


320 DEARBORN ST., 
CHICAGO. ILL. 


Superintending Electrical 
Construction, and Advice on 
Electrical and Mechanical 
Subjects a Specialty. 


BLOCK, 





Tic a 
ny eye Ve <j 


ax electrici 


E. 
Correspond with us before placing your orders, 


QUEEN & CO., Makers, Philadelphia. 


Standard Electrical Measuring Instruments. 


We make a great variety of Testing Instruments, such as Ammeters, Voltmeters, 
Galvanometers, Resistance Boxes, Photometers—in fact. everything that 


an requires in making measurements of current, 
F,, resistance, insulation, efficiency, etc. 


and send for our 
illustrated catalogue No. 1-66 























INDEX oF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON AvuGusT 11, 1891. 








457,334 Pole trolley and stand for electric street 
railways; Thomas E. Adams, Cleveland, O., assignor 
to Brush Electric Co. 

457,338 Electrical switch; Harry H. Blades, De- 
troit, Mich. 

457,356 Trolley poles for electric railways; Chas. 
A. a Teib, New York, N. Y. 

457,357 Electriccarmotor. 457,358 Brushholder 
for dynamo- electric machines or motors. 457,359 
Friction gear for electric car motors; Cyprien O. 
Mailloux, New York, N. Y. 

457.362 Electric steam generator and heater; 
Willis Mitchell, Malden, Mass.. assignor to the But- 
terfield-Mitchell Electric Heating Co. 

457,874 Safety device for electric wires; John H. 
Sedlmeyer, Johnston, Pa. 

457,377 i for electric railways. 457,378 
Trolley; Sydne 7 2 Short, Cleveland, O., assignor 
to Short Electric Railway Co., same place. 

457.407 Self-regulating electric converter; Thos. 
Spencer, Pittsburgh, Pa 

457,430 Electric battery; 
Paris, France. k 

457,453 Electric meter; Eugene Meylan and 
Wenceslas Peckniewski, Paris, France, assignors to 
Réné Heurtey, same place. 

457,457 Electric oil well heater; Charles W. Robi- 
son and Samuel D. Robison, Allegheny, assignors 
of two-thirds to Robert B. Robison and John G. Lu- 
cock, same place; John Gartlan, Pittsburgh; 
Thomas D. Williams, Bellevue, Pa. 

457,483 Automatic electric circuit switch; Wil” 
liam L. Silvey, Lima, O. 

457,534 Electric motor; Warren 8S. Hill, Boston, 
Mass. 

457,555 Electrode for secondary batteries; Leon- 
ard Paget, New York, N. Y. 

457,561 Apparatus for by electricity; 
Kennedy, Kilmarnock, Scotland. 

457,657 Wind apparatus for generating elec- 
tricity and charging secondary batteries; James 
M. Mitchel, Lawrenceville, assignor of one-half to 
William A. Camp, Green Way, Ga. 

457.687 Electric light hanger; Frank A. Wiemer, 
Standberry, Mo. 

457,736 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa., assignor to Electric Car Co. of 
America, same place. 

457,745 Electrically heated oven; Willis Mitchell, 
Malden, Pa 

457,752 Electrical matrix making machine; Wil- 
loughby W. Street, Springfield, Mass. 

457,754 Dynamo-electric machine and motor: 
Edward M. Waring, Brooklyn, assignor to himself 
and James G. White and Joseph F. Porter, New 
York, N. Y. 

457,761 Connection for electric conductor: Jos. 
Dillon, Larchmont, assignor of one-half to H. J. 
Reilly, New York, N. Y. 

457,762 Electric air aes ; Allen A. Dittmar and 
Hugo Falkenhausen, N ork, N. Y., assignors of 
one-third to Albert L. Spine. same place. 

457,763 Electric light carbon; William P. Eltring- 
ham, Dubois, Pa. 


Flavun Poudroux, 


Rankin 








ANTED.—A practical electrician, 
to assist designer of electrical ma- 
chinery. Must be competent to wire arma- 
ture for dynamos and motors. Give age, 
salary expected, experience and names of 
parties worked for. 
Address ‘‘ 8,” 
ELecrricaL REvIEw, 

13 Park Row, New York. 








EROS 























ED 
SON'S RECORDING & ALARM 


“cal a 
Address, for Circular of Styles and Prices, 


JARVIS B. EDSON, 
87 LIBERTY STREET, NEW YORK. 














